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SCIENCE AND THE BRITISH PUBLIC. 


Tue February issue of the Nineteenth Century contains an 
extremely interesting and able article by Prof..J. A. 
Fleming, entitled “ Official Obstruction of Electric Progress,” 
which explains in a masterly, yet simple, fashion why 
England is so far behind other nations in electrical enter- 
prises, and why nearly all recent inventions in the domains 
of telegraphy, telephony, and electric traction have been 
made by foreigners. To the skilled electrician, and to the 
thoughtful man of science in general, there is little that 
new in Prof. Fleming’s paper; the astonishing fact is 
that he has been permitted to express such unpopular 
opinions in a review which is read by the public 
at large. But this article, concluding, as it does, 
with a brief discussion of technical education, covers a 
much wider field than that of industrial electricity alone; 
and the Professor’s arraignment of British Governmental 
methods applies with equal force to all departments of 
science. It is a melancholy circumstance that the English 
politician always opposes the true interests of science; and 
perhaps when he ignores it he is a less dangerous enemy 
than when he poses as its friend. Years ago he persistently 
ignored it; now, by his way of thinking, he assists it by 
devising a scheme of secondary or technical education, which 


is of little reabutility, and not improbably is of more harm , 


than good to the nation. Not understanding who the 
people are that need to be technically educated, he has 
adopted a process which, as a writer in the Engineer recently 
expressed it, makes for “a dead level of dangerous 
mediocrity ;” he yearns to give everybody a smattering of 
technical knowledge, instead of training those men who 
most require special knowledge to the utmost of their 
mental capacity. A few months ago Mr. Knowles’s well- 
known review contained an article, the title of which, 
“A Nation of Amateurs,” expresses a deep truth. The 
fact that we are a nation of amateurs is at once the cause 
and the effect of our technical difficulties. It must 
never be forgotten that the word “amateur” serves to 
convey two almost opposite ideas. A man may love a subject 
in a casual sort of way, which shall induce him to:play with 
it in his hours of recreation ; he may love it heart and soul, 
and spend his every moment in its service. So long as man 
has to earn his living, the dilettante amateur will be the 
bane of every industry. 

Hitherto two different influences have done much to retard 
the development of scientific knowledge.in Great Britain. 
Excepting members of the medical profession, men‘ of 
science are seldom given a fair share of this: world’s honours 
and titles. They do not seek such Vain‘distinctions ; yet tho 
fact suggests to the public that as science is not rewarded, the 
great ones of the earth feel it to be devoid of value to the 
community; and if it be devoid of value, why encourage it by 
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benefactions, or why pay for the industrial assistance of its 
votaries? The newspapers—and this is more serious—are 
lamentably ignorant of scientific matters. When they have 
pictures to criticise, books to review, nay, even sports to report, 
they employ specialists ; their technical articles are apparently 
written by an office boy, or by a journalist in search of 
quips and headlines. Even our magazines are not free from 
blame in this direction ; for they are enamoured of the wrong 
kind of amateur, and only publish articles which seem to 
promise startling and wildly impossible scientific revolutions. 

Thete are, perhaps, signs of a healthier public spirit. 
The publication in influential organs of such articles as 
that of Prof. Fleming’s and of the lecture delivered by 
Prof. Perry before the Institution of Electrical Engineers is 
a step in the right direction ; and if only politicians would 
read, mark, learn, and inwardly digest such authoritative 
utterances, they might in time attain a place in the higher 
rank of statesmen. It is very important to remember 
that even the best variety of technical education is 
not the one and only cure for all the industrial ills under 
which the British nation is now, more or less truly, said 
to be suffering. 





{ 





The Steam Engine Pror. THURSTON attempts a Teview 
of To-dayin Electrical of the steam engine of to-day in the 

Engineering. = Fléctrical World. As a really practical 
prime mover the steam engine is practically 100 years old, 
and though it is unsafe to prophesy, it may be said that with 
existing materials of-:construction there is not much 
apparent margin for improvement. As seen to-day, the high 
water mark of steam engine practice is reached with high 
pressure superheated steam, and, with the above limitation, 
there is not much room for more superheat or higher 
pressure ; any addition there may be possible is discounted 
by difficulties that crop up in the line of leakage and friction. 
The author has a good deal to say about Sickels, Corliss, 
Westinghouse, Willans, and so on along more or less 
historical lines. He also refers to the modern system of 
demanding certain duties from fuel or from capital. The 
steam turbine is taken as a symptom of what the biologist 
terms atavism or recurrence to an older type. Not that the 
steam turbine is condemned ; it is mentioned as absolutely 
simple and of low cost in construction, as well as being a 
close approximation to the thermo-dynamic ideal, and as 
likely to come into extensive use from its ability to employ 
highly heated steam through its freedom from any need of 
’ lubrication. Indeed, it is suggested as one of the most 
seductive problems of the new century. The water- 
tube boiler is held by Prof. Thurston to be 
. the boiler of the future, because it is now 
supplied without hesitation for a pressure of 225 Ibs., 
and can be furnished for higher pressures by special 
order. This is not a particularly strenuous recommendation. 
We believe large shell boilers have been furnished without 
special construction up to 250 lbs. pressure. Curves are 
given to show the advance in pressures, and the foot pounds 
of diaty per 100 lbs. of best grade fnel, The present record 
is about 160 million foot-pounds, while the heat consumption 
has now dropped to 11,000 B.Th.U., or about 11 Ibs. of dry 
steam per I.H.P.-hour. A table is given of record-breaking 
_ engines, as well as curves of performance for simple and 
multi-cylinder engines. Some reference is made to the 
financial considerations that control practice—considerations 


a 


which must always draw the line of economy lower than that 
attainable ; that is, there is a less economical engine that wil] 
be more commercially economical than the best engine. The 
professorial idea of boilers comes out in the reference toa 
statement, best forgotten, of a generation ago to the effect 
that the use of water-tube boilers would become general to 
the exclusion of the older and more dangerous forms of 
boiler. Such a statement was not true a generation 
ago; it has been even less true during the years that haye 
elapsed, and it would have been better left unquoted, 
Water-tube boilers ought to be safer because their thickness 
may easily be greater compared with their diameter, but they 
have not always proved so, and the danger in water-tube 
boilers, from the unfortunate Howard safety boiler of 25 to 
30 years ago to the abused Belleville of to-day, has been 
always in the supposedly safe part. One of the best of 
water-tube boilers to-day—the Babcock and Wilcox—is really 
a combination of shell and water-tubes, for it has a steam 
and water drum of large diameter. Yet this large drum of 
heavy plate is altogether overlooked by the _ professors 
generally when praising the virtues of water-tube boilers, 
and the evils of shell boilers, and Prof. Thurston is like 
the rest. 

In all that he has to say of the steam engine, even where he 
specially cautions his readers to observe commercial, and not 
mere fuel economy, the author appears to have in mind steam 
engines loaded with a steady and constant economical load, 
This really removes the paper from its title, for electrical 
engineering, as a whole, knows little or nothing of that 
ideal condition of engine duty. Such an ideal is greatly to 
be wished, but seems difficult of attainment or of even rough 
approximation. Look where we will, we find ‘electricity 
applied to widely varying loads. The duty of a lighting 
station varies widely and. rapidly,.and, though the plant at 
work may be, perhaps, arranged for economical load, much 
of it is idle the greater part of the day of 24 hours. On 
traction work again, while the power plant may be run most 
of the 24 hours, its load is changing every few seconds 
through so wide a range that all considerations of economy 
of design are useless, and the economy of the highest class of 
plant would disgrace the oldest engine at steady work. Electrical 
engineering has tended rather towards developing the steam 
engine as a machine in such “points as governing, balancing, 
and cyclical steadiness of rotation, but it has done little or 
nothing for the engine as a heat engine called upon to 
furnish power economically. 








Electrical Contractors, take Warning !—A good deal 
of fuss was made in Parliament and elsewhere, says the 
Daily Telegraph, when it beceamd known that the construc- 
tion of the bridges for the Uganda Railway had been 
entrusted to an American firm. Now that the reasons for 
this course being followed are set forth in a Parliamentary 
paper, no one will be surprised that the order was lost to 
this country. ‘The contract was given to the America 
Bridge Company, U.S.A., who undertook to supply the 
viaducts at any British port for £10 6s. a ton. The 
lowest tender made by any English firm was £18 1s. 3d, 
and this was conditional on delivery being taken in the 
Mersey. More than this, Yankee makers contracted to have 
the bridges erected within 46 weeks, while with the excep- 
tion of one offer, which was for a smaller quantity than the 
others, no British firm wanted less than 60 weeks in which 
to place the material on shipboard. Turning to differences 
in the terms of tender, it is impossible to compare averages, 
but the return leaves no doubt as to the greater cheap- 
ness and more rapid manipulation of the United States 
factories. 
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THE ELECTRICAL EQUIPMENT OF THE 
MANHATTAN ELEVATED RAILWAY. 


E. KILBURN SCOTT. 


(Continued from page 256.) 


Iy order to provide for the expansion of the third rail, it 
is divided into sections of five-rail lengths, or 300 feet each. 
These 300 feet sections are securely anchored at the centre 
by sectional anchor clips. The ends of 300 feet sections are 
connected by means of expansion bonds and expansion splice 
burs. The bonds are of drop forged bar copper, and the 
cross-sectional area of copper is equal to 1,750,000 circ. 
mils., or a little in excess of the equivalent circ. mils. section 





Tutrp Ratt Expansion Jornt witH Guarp In PLACE. 


of the rail. The bond rivets are 4 inch in diameter, and 
the holes are carefully reamed immediately before inserting 
the rivet. The surface of the rail is also spot faced around 
the hole by means of a special reaming tool. The riveting 
of the bond terminals to the rail is done by compressors of 
2) tons capacity. 
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SECTION AND SipE Exnvyation or Turrp Ratu Aanp INSULATOR. 


A novel feature of the third rail insulation consists in the 
wooden guard strips, which are secured at each side of the 
rail and extend 2 inches above it. These strips-act as a 
safeguard against accidental shocks and burns to employés, 
and also prevent fallen wires from causing short circuits 
between the third rail and the traffic rails or other ground 
connection, At crossings and turn-outs the continuity of 
the third rail has obviously to be broken, but care is taken 
to maintain connection with at least one of the contact 
shoes on the train while passing turn-outs. Each feeder is 
connected to a single circuit-breaker at the sub-station, the 
ends of feeders being also connected normally through a 
6,000-ampere circuit-breaker. 

In order that a short circuit on one feeder section may not 
be communicated through the wiring of a motor car to the 
adjoining section, a 2,000-ampere circuit-breaker is provided, 


This circuit-breaker supplies current to an isolated section 
of third rail of such length that a motor car cannot span 
from one section to the next. 
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DIAGRAM SHOWING METHOD oF CONNECTION. 





Bonding for Return Circuit—Joints in the 90-lb. track 
rails are bonded with flexible bonds made up of No. 0000 
stranded cable, welded to copper terminals. The holes for 
these terminals are reamed and the terminals riveted to the 
rail by hydraulic pressure. The track rails are bonded to 
the structure at intervals of 90 feet. 

The longitudinal girders of the structure are bonded with 
from ;two to four No. 0000 flexible bonds. The bonds are 
of stranded cable welded into copper terminals. The con- 
ductivity of the return circuit, including the structure as 
well as the track rails, will be very great, giving a very 
small drop from the end of the feeder sections back to the 
sub-stations. 

Alternators.—The alternators are the largest yet attempted 
in America, the normal output being 5,000 Kw. 11,000 
volts at 75 revolutions per minute. There are 40 poles 
giving a periodicity of 25 complete cycles per second. The 
revolving field is 32 feet in diameter, and the weight about 
165 tons. The total height of the alternator is 42 feet, and 
its calculated total weight is nearly 400 tons. 

The fly-wheel effect of the revolving field is calculated to 
be not less than 370,000 Ibs. at 11°7 feet radius and 75 
revolutions per minute. The external frame within which 
the field revolves, carries the armature winding and is 
divided. into six segments, so designed that any of these 
segments may be readily removed when necessary. 

The normal rated output of each alternator is 5,000 Kw., 
ie., 263 amperes per terminal at 11,000 volts under a 
non-inductive load, the phases being approximately 120 
degrees apart. Each alternator field will require approxi- 
mately 225 amperes at 200 volts across the field terminals 
when the armature is delivering its full rated current at 
11,000 volts on a non-inductive load. It will require 
approximately 15 per cent. more current when the armature 
delivers its full rated output at normal voltage through a 
circuit, the power factor of which is 90 per cent. 

As regards efficiency, it is calculated that under non- 
inductive load, each alternator will have an efficiency 
of not less than 90 per cent. at } load; 94°5 per cent, 
at 4 load; 95°5 per cent. at } load; 96°5 per cent. 
at full load, and 97 per cent. at 25 per cent. over- 
load. These calculated efficiencies being obtained by sub- 
tracting from 100 per cent. the C*R losses in the arma- 
ture and field coils and the armature iron loss, mechanical 
friction not being included. 

Under non-inductive load the alternators will: operate for 
24 hours delivering their normal rated full load output, and 
the rise in temperature on any part of the machine is not to 
exceed 35° CO. above the surrounding air. 

The field winding consists of copper strip wound on edge 
one layer deep, with the insulating material cemented in place 
between the turns, the edges of the strip being exposed. The 
insulation of the field coils is very thorough, the prescribed 
puncture test being 2,500 volts alternating potential for a 
period of one minute, 

A most interesting feature of the construction of the field 
is the use of copper wedges, having large external lips which 
overhang the bevelled edges of the field poles. The wedges 
thus help to keep the field coils in place, while the overhanging 
lips, which come directly between the field poles, act power- 
fully to retard any shifting of field magnetism across the 
pole faces, thus tending to correct any variation of angular 
velocity. 

There are three bars per slot, the end connectors being 
securely fastened to the bars, and the winding is grouped in 
D 
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such a manner that connectors “having a large difference. of 
potential do not lie close together. 

The insulation of the armature conductors is of extra- 
ordinary dielectric strength, and is guaranteed by the manu- 
facturers to withstand a puncture test of 25,000 volts alter- 
nating potential for a period of 30 minutes, or 30,000 volts 
alternating potential for one minute, or 35,000 volts alter- 
nating potential for one second, as the engineer of the 
Manhattan Railway Company may elect. 

The field pole tips are bevelled at the edges to produce a 
magnetic field distribution of such form that with a star type 
of three-phase winding the E.M.F. wave will be practically a 
sine wave at no load. There are four armature slots per 
phase per pole, thus securing a distribution of the coil which 
gives a wave practically free from irregularity, and which 
is the same within close limits for different loads. The 
slots are partially closed, thus making it possible to use 
copper dampers over the pole tips. If the armature had 
wide teeth and large open slots, the use of such dampers 
would obviously cause considerable losses due to eddy 
currents. 

Switching Apparatus for Power House and Sub-Stations. 
—Each of the three conductor cables used to convey the 
high potential current from the power house to the sub- 
station, is equipped at the power house end with an oil 
circuit-breaking switch fitted with time-limit-relay device, 
which may be so adjusted that in case of a short-circuit in 
the cable, the supply of power shall be interrupted at the 
end of a pre-determined interval of, say three seconds. At the 
sub-station end the cable is connected to the bus bars through 
a similar oil circuit-breaking switch, but in this instance the 
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Hiau TEnsIon CABLE. 


automatic device is arranged to open the switch in case of a 
reversal of the current, such as would be caused by short 
circuit in the cable. This reversed current relay will be 
adjusted to act instantly, so that if any cable becomes short- 
circuited in service, it will be instantly cut off automatically 
from the sub-station apparatus, and at the end of three 
seconds will be also automatically disconnected from the 
power house. 

The Exciter Switchboard.—The ‘generator panels of the 
board control only one polarity of the machines, the positive 
main switches being placed beside the equaliser switches on 
pedestals near the machines. This clears out one-half of the 
bus bars, studs, and connection strips behind the generator 
panels, greatly reducing the danger of an accidental short 
circuit when work is being carried on behind the board. 

The circuit to the field of each main generator passes 
through a special field discharge switch, which, in this case, 
is arranged to be opened by a spring, and electrically tripped 
by means of a circuit controlled by the main generator 
attendant in the gallery above. This field discharge switch 
can also be used by the exciter switchboard attendant as a 
circuit breaker manually tripped. 

There will be no automatic circuit breakers on any part 
of the exciter system, and the field discharge switch can only 
be reset by the exciter switchboard attendant. 

The field discharge resistance has been connected directly 
around the field winding itself, and not across the field 
winding and field resistance. This connection gives a low 
resistance path for the field discharge, and, in addition, 
reduces the momentary jump of the current of the exciter on 
opening the fields, reducing for both of these reasons the 
flash of the field ‘switch. 

At one end of the exciter board there will be located a 
panel for use in charging a small 110-volt storage battery. 
Current from this battery will be used to energise the 
auxiliary circuits which supply the motors controlling the 
oil switches, also the motors on engine governors by means of 


which adjustment of engine speed may be effected by the 
operator on the switchboard, and in general for what 
may be called the relay, or actuating circuit. 


(To be continued.) 








SOME PRACTICAL NOTES ON THE DRIVING 
OF HOISTS BY ELECTRIC MOTORS. 


By AN ENGINEER-IN-CHARGE. 


WITHIN the past two years my firm has taken over a new 
large and modern works. The whole of these premises have 
now been fitted with an electric power transmission plant on 
the most modern principles, and the works are lighted 
from the same source of supply. 

It has been the writer’s idea in designing the arrange- 
ments, first to ensure the continuous working of the plant, 
then to obtain this result in the most efficient manner. 

Previous to this engagement, the writer had had experience 
in the erection of hydraulic and mechanically-driven hoists, 
and had carried out experiments with direct coupled electric 
hoists with the motor coupled on a worm shaft, and arranged 
to rotate in either direction, controlled by means of a resist- 
ance and reversing switch ; but owing to this type of switch 
constantly giving trouble, we decided to abandon the idea of 
direct driving. During the experiments with this type of 
hoist driving, I found the greatest trouble when the hoist 
was travelling repeatedly from one floor to the next only, the 
motor requiring much more attention, and the starting 
switch constant renewal of contacts ; thus the labour item 
became prohibitive, and out-weighed any saving in energy by 
fully 50 per cent., apart from the inconvenience of having 
the hoist repeatedly stopped. 

In dealing with hydraulic lifts, the reversal of the hoist 
is comparatively simple, as with a slow moving valve any 
speed, say up to 400 feet per minute, can be safely negotiated, 
This speed is practically impossible with a mechanically- 
driven hoist, owing to the brake gear being of a different 
design in order to check the hoist without shock, but for 





ARRANGEMENT OF DRIVING GHAR. 


slow speeds such as are required only for goods lifts, say 60 
to 70 feet per minute, this type of hoist is efficient, and is 
easily understood by the average mechanic ; therefore, my 
design has been based upon these lines, viz., to work an 
ordinary mechanical hoist by means of an electric motor, 
thus retaining the simplicity of the original machine. 
1 am now firmly convinced that in the case of the 
every day lift attendant, and cheap supply (that is to say, 
current generated on the premises at a cost of considerably 
less than 1d. per unit), an ordinary type of mechanically- 
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driven hoist (suitably balanced), using an electric motor as 
the means of transmission of the motive power, is the 
best and most satisfactory machine. 

The accompanying figure shows one of three hoists which 
have been working continuously for the last 15 months 
without any trouble, and practically without attention ; 
during the last hour of the day, viz., 4.80 to 5.30 p.m., 
this particular hoist has to make 50 or 60 double trips from 
the first floor to the loading stage, a distance of 9 feet only. 
This lieavy duty would have a most distressing effect on the 
reversing switch had we a direct-driven hoist. The hoist is 
fitted with precautionary measures for the prevention of 
accid nts :— 

1. ‘The reversal of the hoist by the counterweight is 
prevented by the use of a finely pitched worm and worm 
whee!. thus ensuring safety in case of failure of the belts. 

2, \utomatic stopping and lock motion for each floor. 

3. Self-opening and closing doors. 

Appended is a table showing the amount of power 
absor'ed in driving the motor whilst lifting various 
weigi ts; these figures were carefully taken, and are 
inclu-ive of everything in connection with the hoist— 
the dviving of the motor, shafting and belts, the opening 
and «losing of the hoist doors. The motor is one manu- 
factured by Messrs, Clarke, Chapman & Co., Limited, of 
(iate:ead-on-Tyne, and is of their enclosed shunt wound 
type, designed to develop 6 B.H.P. at 800 revolutions 
per minute; it has run continuously for 9 hours per day 
during the past 15 months, with practically no attention. 
The starting switch is fixed on the ground floor level, and 
the iiains are protected by D.P. fuses and two single-pole 
switcles. The motor, shafting, and gearing, were fitted by 
ourse:ves, and have given no trouble. 

My experience has shown that in many places where 
electrical transmission has been a temporary failure, the 
fault has not been in the use of electricity, but generally 
in the unpractical application of it. 


PowER ABSORBED IN Drivina Motor aNnD WoRrKING Goops 











Hoist. 

Pressure of Supply, 200 Volts. Speed of Hoist, 65 Feet per Minute. 
Weiyl! of cage, 9 cwt.; counterweight, 14 cwt.; cage overbalanced 
5 cwt. Total length of travel, 60 feet. 

| | 2 
| | ie 
“ | . a 
Nature of load. a Fy | ; | 22 
g/%!| =| 5s 
Sid! B | < 
| | 
Motor rotating without belt ... ... | 200 | 3 600 | 
Motor, main belt, countershaft, open | | | 
and cross belt, and two loose | | 
pulleys sat aaa ‘er cae 200; 6;,1,200; — 
Liftiug cage and man, and working | | 
automatic doors. No load ... ... | 200 | 10 | 2,000 | 
Lowering cage and man, and working | ae | p 2,400 
automatic doors, No load... ... | 200 | 14 | 2,800 | 
Lifting 5 ewt. ... ses as ove 200 | 14 , 2,800 | 2.400 
Lowering 5 cwh =... use ewe, | 200 | .10 |. 2,090 | f 
Lifting 10 ewt. ... =i oad ..» | 200 | 19-|-3,800 2.700 
Lowering 10 cwt. eas igs ... | 200} 8 | 1,600 : 
Lifting 15 ewt. ... ea vs ... | 200 | 25 | 5,000 | 3.200 
Lowering 15 ewt. ae as wot | OO SE £00. DSF 











THE APPROVAL OF WIRING 
ACCESSORIES. 


IX our issue of October 7th, 1898, we dealt with the then 
recently published regulations of the Manchester Corporation, 
in Which for the first time in this country an attempt was 
iade to examine and register the various designs and fittings. 
It will be remembered that in his Municipal Convention paper 
o! 1896, Mr. C, H. Wordingham expressed the opinion that 
municipal authorities should have some control over con- 
suming devices, and in his paper on the regulation of wiring 


rules submitted in January, 1899, to the Institution of 
Electrical Engineers, this matter was further considered. 
After the date of the regulations issued in September, 1898, 
only those fittings have been allowed to be used in Man- 
chester which have passed certain definite tests. These 
were described in the Institution paper (p. 169 Jour. Inst. 
Elect. Engrs., Vol. XXVIII., No. 138) as follows :—Fuses 
must break on a short-circuit with a fuse wire of the rated 
capacity, with the base horizontal or vertical, and in the latter 
case they are tested with the wire horizontal and vertical. 
Switches must be capable of breaking a current 50 per cent. 
in excess of the maximum rated capacity, at a pressure also 
50 per cent. above that for which the switch is intended, 
while the parts are tested for heating. The better class of 
fittings were found to conform to these conditions with ease, 
and in a little over a year from the commencement of the 
system of registration a fairly complete set of fittings with a 
good choice of makers for installations of practically every 
size had been registered. Mr. Wordingham found that 
manufacturers were willing to adopt suggestions made from 
time to time, and as these were taken in the spirit in which 
they were offered, the result was certain to conduce to the 
improvement of the fittings. 

In December, 1899, a “ List of Approved Fittings” was 
issued by the electrical department of the Manchester Cor- 
poration. These we summarissd in our issue of March 
16th, 1900. The actual samples approved included 116 
patterns of switches, 51 of cut-outs, 27 of distribution 
boxes, 47 of ceiling roses, 13 of wall plugs, 4 of lamp- 
holder plugs, 81 of lampholders, and 3 of lampholder 
switches, amounting to about 300 different patterns and 
types in all. We have now before us the list of approved 
fittings issued at the end of last year, and it is interesting 
to note the progress which it indicates. The total number 
of regular fittings on the register is 710, of which 289 are 
single-pole and 421 double-pole. Such fittings as lamp- 
holders, ceiling roses, and the like, are considered to be 
double-pole in our classification.. The fittings are divided 
into three types suitable for the ratings of up to 100 volts, 
200 volts, and 400 volts respectively. Of those “approved ” 
395 are for 100 volts, 300 are for 200 volts, and 15 for 
400 volts; in addition to these there are three special 
fittings. It will be seen that the total number on the 
register has considerably more than doubled. Of course a 
fitting registered for a given current and pressure is passed 
for all currents and pressures up to the amount stated. 
Thus a switch approved for 5 amperes at 200 volts is avail- 
able for any current up to 5 amperes at either 100 volts or 
200 volts pressure. The list now considered represents the 
results of the second year’s operation of the system, as it was 
really instituted in December, 1898, and it shows that the 
matter has been very well taken up by the manufacturers, 
as there is now a large variety of apparatus and a wide choice 
of manufacturers to select from in the case of nearly every 
article. 

It is worth a moment’s attention to refer to the sizes of 
fittings, of which there is the largest number registered, as 
this forms some guide to the sizes most generally used. The 
range covered and general class of apparatus tested are indi- 
cated in the attached summary which we have prepared. We 
have added a column showing the total of each size appearing 
in the previous list of 1899. We wish that figures, not, of 
course, full particulars, had been given, showing the number 
of samples sent in, so that the proportion of rejections to 
approvals could have been made known. Some of the 200 and 
400-volt double-pole switches have fuses attached. In view 
of the very common restriction in “ high voltage” wiring 
rules forbidding this combination, we call the attention of 
our readers to.this fact, and would ask them to consider 
whether, after all, that restriction is really necessary. 
Certainly, on two out of three 200—230-volt jobs, it. will 
be found that the main switches are double-pole, in the sense 
that one handle operates both switches, while double-pole 
fuses are almost universally used by supply companies, inas- 
much as the fuses of opposite polarity are both under one 
cover or common metallic containing case. We have treated 
the size as far as possible uniformly in our summary, but the 
alteration of rating may be noticed in one or two instances. 
Additions appear in several cases, but it is clear that the list 
is revised yearly, and that it is no mere empty statement 















































that “the certificate remains in force for one year from the 
date of issue, but may be renewed from year to year at the 
discretion of the city electrical engineer,” inasmuch as 15- 
ampere distribution boxes and 8-ampere ceiling roses are 
now omitted from the list. 
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100 Volts. | 200 Volts. | 400 Volts. HR 
Carrent. |——— oreaigc = aR SR ie Remarks, 
3.P.| D.P.| 3.P.| D.P. 8.P.| D.P. Sede 
6 —| 1}/—] 1;—]—] 2 | Wall plogs. 
10 —; 8};—| 83}—}—] 1 
2°0 —|} 5};—]}] 5};—;—| 8 
25 —|/ 2;—}; 2;—j;-—); 1 
30 —;{; 3i—!] 3}/—|—] 2 
35 —; 6;—; 6/—;—] 0 
60 —;} lij—} lj—{-i 4 
—}| 21} —/} 21;/—]—/] 13 
| | 
10 —| 3)/—} 1|—{|—| 8 | Lampholder plugs, 
165 |—| g}—|—-j/—/—/] 1 
a0 | —| 1])/—]. 2) ~—/}—] 0 
—|} 6)/—| 2}—|;—| 4 
| | | | 
5 —| 1{/—j; 1}—j]—| 1 | Lampholders. 
6 —_ 1{/— 1j}—|j— 1 
@ —| bl}/—}] 1};—{|—j] 1 
10 —{17|;—/16|;—j};—/ 18 
1°5 —| 5};—} 5);—|—] 3 
175 |} —} 1});—}—}|—-]|— 1 
3°0 —| 7 | —! 5};—j;—]| 4 
Pe —y ij—j|—|. 3 
100 — 1|— 1};—-—|/|— 0 
—|—|—_|_— 
— | 35 | — | 81 | — | —} 81 
| 
3 —| 1;);—{ 1|—j]—J{ O | Lampholder switches, 
5 —ji—ji-—-; lj—|—|} 0 ; 
6 —!| 6)—| 6)/—|j;—; 1 
10 —| 5)—| 4)/—}|—] 2 
1:2 —| Llij—|—!i|—|—! 0 
1'5 —!'1lj—;| li—}—! 0 
20 —} lj—|—-j-—|—| 0 
3°0 —| 2;—}; 2;—|;—] 0 
—/|17|}—/|15};—|~! 8 





























STEAM BOILERS FOR ELECTRIC 
STATIONS. 


WirH modern steam boilers, as applied to generate power in 
electric stations, the tendency is to reduce them in diameter 
as a result of the increase in the pressures of steam. The 
latter, as is well known, are constantly on the rise, This 
means that the steam is at a higher temperature, and, there- 
fore, much more attention than heretofore should be paid to 
all the connections between the boilers and engines, Steam 
pipes should be thoroughly drained, their flanges and joints 
carefully tested, and they must be well covered, to reduce 
radiation toa minimum. Water-tube boilers, with tubes of 
about 44 inches in diameter, are more used than formerly, 
and have come much to the front of late years, but they are 
not suitable if the feed water is hard or dirty, and is not 


‘cleansed. With these boilers great care is necessary, and 


only clean and soft water, free from grease or oil, should be 
used, otherwise the tubes soon get covered and choked with 
dirt, and once stopped up they are very difficult to clear. 
With all ‘boilers, whether Lancashire, Cornish, smoke tube, 
or other types, the feed water should always be cleaned and 
softened, if necessary. There is no excuse whatever for any 
engineer to use dirty or hard water, when so many good al 
efficient appliances are available for remedying this evil. 
Chipping and hammering to remove the scale in the internal 
portions of boilers is a barbarous practice, a proof of bad 
engineering, and should never be permitted. Careful 
analysis and examination at the outset of the water going 
into the boilers, and a moderate outlay on the purifying 
apparatus, will often save ten times as much trouble in clean- 
ing off the deposit on the internal surfaces afterwards, and 
will increase the life of the boilers, J 
A boiler efficiency of from 70 to 75 per cent. is now easily 
obtainable with many types of boilers when in regular work, 
including a certain amount of forcing at times of full load. 
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The actual performance of a boiler depends chiefly on the 
rate of evaporation per square foot of heating surface per 
hour, on the fuel used, and on the judicious care of the 
stoker; but with most fuels and stokers an efficiency such as 
that civen above may generally be relied on. ‘Lancashire 
boilers, with smoke tubes, are very economical, and the tem- 
perature of the hot gases when leaving the boiler, which 
senerally affords a good indication of the efficiency of evapo- 
ration, is fairly low. In cases where the temperature of the 
escaping gases is high, economisers or feed-water heaters are 
very useful, but they do not obviate the necessity for pre- 
viously softening and purifying the water. 

The usual type of economiser, viz., a nest of pipes enclosed 
in brickwork, is not applicable if the feed water be very bad, 
as te pipes soon scale up. Scrapers to clean the external 
surfaces of the pipes are necessary. The use of economisers 
or fecd-water heaters is, of course, a question of relative 
cost of boiler heating surface, and of economiser pipes. 
Generally, in London, the price of an economiser per square 
foot of heating surface is about one-quarter that of the same 
area of boiler heating surface. The tendency, therefore, 
should be to make the economisers large,.and the water in 
then. being relatively cooler, absorbs heat more rapidly than 
in the boilers. Asa rule, in most installations, boilers are 


too much forced, and the evaporation per square foot of - 


heating surface is too great to realise the maximum 
efficiency. 

In the choice of a type of boiler for a given pres- 
sure of steam, the engineer should be governed chiefly by 
such considerations as the economy of evaporation, safety, 
and ‘reedom from trouble due to leakage from the tubes and 
joints. Many cireamstances must be taken into account in 
making a selection. The kind of coal to be burnt, and of 
water used, must be considered. The locality has also its 
influence on the decision. In crowded cities and towns, the 
land being valuable, ground space is of much importance, 
and often only a very limited area is available for the steam 
plant. In such cases, other conditions being equal, water- 
tube boilers are of advantage. The amount of power 
required, whether constant or, as in most electric stations, 
varying widely, and the necessity for diminishing the smoke, 
should also be studied. 

But whatever the type of boiler chosen, certain working 
principles, too often at present lost sight of, should not be 
neglected. In the first place the conditions for combustion 
should be rendered as favourable as possible, and the admis- 
sion of air carefully regulated, as is often done abroad. 
Induced draught is much used, as also forced draught, 
and in some stations both; by their means cheaper, 
inferior, and dust fuels can be utilised. External radiation 
from the brickwork of boilers should be carefully studied 
and reduced, All cracks in the setting should be constantly 
looked to, and the brickwork of the boiler so arranged that 
the infiltration of air into the flues isreduced to a minimum. 
The quantity of air theoretically required for combustion 
varies with the kind of fuel used. It may be estimated from 
the chemical composition of the coal, but the actual amount is 
more easily calculated from the analysis of gases. The time 
occupied by combustion is, however, so short that unless an 
excess of air is admitted, it cannot become properly diffused 
round and about the grates ; from 25 per cent. to 50 per 
cent. excess is required, but it is sometimes considerably more. 
In eight tests made with Lancashire boilers at different times 
and places, the percentage of air in excess varied from 60 per 
cent. to 235 per cent. 

Heating the air for combustion should be more studied and 
attenled to in the future than is at present the case. The 
cold air admitted is sometimes carried through flues embedded 
in the brickwork, to heat it before passing to the grate. In 
any arrangement of this kind the cost of thus heating the 
alr must be taken into account. The quantity being known, 
a given amount, preferably hot, should be admitted to the 
furnace, both before and behind the bridge, and also through 
holes over the grate, through the fire doors. It is of import- 
ance that the currents of air should be divided, to ensure 
their better diffusion through the fuel and grates, and to 
secure fairly good combustion. 

Another point, the importance of which cannot be over- 


tated, is the analysis of the gases of combustion, Far more ° 


attention should be paid to this matter in all electrical 


installations, as by its means an insight may be obtained 
into the processes of combustion. It is, indeed, the only way 
of determining with certainty how they are taking place, 
An increase of 10 per cent. to 20 per cent. in boiler efficiency 
has been obtained by the writer after detecting and remedy- 
ing defective combustion by the analysis of the flue gases. 
If they contain the proper percentage of CO,, combustion is 
good, but if the percentage be too low, it shows that com- 
bustion is imperfect. The higher the percentage of air in 
excess, the lower will be the percentage of CO,, and the 
greater the loss of heat in the coal, due to bad combustion. 
It is from the percentage of oxygen, &c., in the flue gases 
that the amount of air necessary for combustion should be 
regulated, All electric stations should be provided with gas 
analysing apparatus, and tests should be frequently made. 
Several instruments, most of them simply and easily 
manipulated, are now available for the purpose, and give the 
percentage of OO, O, and CO, without the necessity of 
making a complete chemical analysis of the gases. There 
are also one or two which indicate continuously the propor- 
tion of CO, only, and this is an invaluable aid to the stoker 
in regulating combustion. 

Smoke is one of the crying evils in most electrical stations, 
and much more attention should be paid to its diminution 
than is usually the case. Great improvements can be 
effected by better manual stoking, and one way of maki g 
the men more careful is to give them asmall premium on the 
success of their efforts to reduce smoke. Some articles on 
this subject have lately appeared in a technical weekly paper, 
in which it is rather fully treated, and a practical smoke scale 
suggested. There have been various Commissions dealing 
with the question in England and en the Continent. The 
latest effort to study smoke on a large scale, especially from 
boiler chimneys, was made by the Paris Municipality from 
1894 to 1897. This is a matter which may now, we hope, 
engage the attention of the public, and doubtless some 
definite regulations will in time be formulated. 

To superheat the steam as it leaves the boiler is another 
aid to economy. Where this cannot be done, it should at 
least be dry before it passes to the engine, and the steam 
pipes well drained of water. Much more attention has 
been paid to this matter on the Continent than in England, 
and several excellent tests on the subject are available. 
Superheating is a good deal used in electrical stations in 
Berlin in large Sulzer engines. The priming of steam in 
various types of boiler is also a point of great importance, 
and should be more considered than in the past, and experi- 
ments made to determine its amount. The subject has been 
more carefully studied in America than elsewhere, and 
several kinds of steam calorimeters have been introduced. 
From the latest of these the percentage of moisture in the 
steam may be calculated. Such instruments should be 
available in electrical stations, and notes kept of the informa- 
tion thus obtained. 

Another weak point is that the steam feed pumps are 
generally very uneconomical. Little attention is, as a rule, 
paid to them, and their consumption of steam per horse- 
power-hour is usually very high. Such little pumps should 
be abolished, and superseded by pumps driven electrically or 
by small gas or oil engines. Separate tests should be made 
on their consumption of steam. Where steam feed pumps 
are absolutely necessary, a guarantee should be given of the 
steam consumed per unit of water pumped. 

Mechanical stokers are not much used in electric stations 
in England. As a rule, they are not favourably looked 
upon, and many have been taken out. The reason for this 
is that they are not easily adapted to the varying require- 
ments of electric work. If the load or demand for steam 
is very quickly thrown on, as in cases of fog, mechanical 
stokers are hardly suitable or applicable. 

All boiler plants should be provided with water meters, so 
that the quantity of water evaporated each week for a given 
weight of coal burnt may be accurately known, and duly 
noted in a book. The analysis of the gases and temperature 
of the flue gases should also be regularly entered. There should 
be a U water-gauge on the chimney, to enable the engineer 
to know the amount of chimney draught from day to day. 
From time to time special evaporative experiments should be 
made in turn on the various boilers in a station, to determine 
their condition. The cost of evaporating 1,000 gallons of 
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feed water should also be worked out weekly for the par- 
ticular fuel used, and its name and price entered in the 
book. 

In the various London districts there are, it appears, now in 
operation about 500 steam boilers for electricity supply work, 
and about 30 are being added for new installations. At electric 
stations in the provinces there are now some 870 boilers at 
work, and about 113 are in course of erection, or about 
1,520 steam boilers for electricity supply throughout the 
kingdom. From these figures the importance of the subject 
may be realised. 

Any endeavour to forecast the future is always difficult, 
and even dangerous; but in studying the subject of boilers 
for electric stations, it appears likely that some improved 
type of small water-tube boiler, with the addition of super- 
heaters for the steam, and economisers for the feed water, 
will prevail. We must not lose sight, however, of the fact 
that the object sought for being the greatest economy from 
a money point of view, this will be more and more demanded 
as competition becomes keener. It may even happen, and, 
indeed, seems more than probable, that steam boilers and 
engines will have to give place, sooner or later, to gas gene- 
rators and gas engines. Many of these have been seen by 
the writer working satisfactorily, and they are increasingly 
used year by year. In America and on the Continent gas 
engines developing from 1,000 to 1,500 HP. are now at 
work, and doing well; they give very little trouble, and 
require no more attention than first-class quick revolution 
steam engines. For smaller units of power these internal 
combustion engines also present no difficulty. 

These facts cannot be ignored, especially when we come to 
consider the much higher thermal efficiency of the best gas 
engines, when compared with that obtained with first-class 
steam engines. The newest type of steam-jacketed condens- 
ing compound or triple steam engines with high pressure 
steam only gives a heat efficiency of about 15 per cent. or 
16 per cent. per B.H.P., excluding the boilers, whereas many 
independent accurate experiments on large first-class gas 
motors have now been published in which a heat efficiency of 
25 per cent. per B.H.P., excluding the gas generators, is 
attained. Comparing the power gas producer and the steam 
boiler, there is not generally much difference between their 
heat efficiencies. We are thus led to the somewhat startling 
eonclusion that high-class modern gas engines of 500 or 
1,000 H.P. work at about 50 per cent. greater economy 
than the best steam engines, and the danger of steam 
boilers is avoided. Of course, for large powers to give the 
highest economy, the motors must be driven with cheap 
power gas made from anthracite, coke, or the inferior small 
bituminous coal now utilised in several of the latest producers. 
With these engines there is neither condensation nor steam 
pipes, smoke is greatly diminished, and there should be no 
more trouble in increasing the “ make” of gas, when more 
power is very quickly required, than in getting up steam 
rapidly in the boilers, 

As regards the question of cost of the plant and its 
erection, a complete gas installation in the future may or may 
not be more expensive than high-class boilers, chimney and 
steam engines, but if the first cost be higher, it should soon 
be covered by the greater economy procured, and a good 
dividend on the increased outlay may be expected. These 
considerations should not be ignored in the future, because 
the vital question will be to produce electrical energy as 
cheaply as possible, without more difficulties or risk of break- 
down than at present. 
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BERLIN TRAMWAYS. 


BERLIN is a city peculiarly placed as regards tramways. 
In the first place, the city is wholly level and is well paved, 
the principal streets in asphalte, the secondary in stone 
block laid in herring bone fashion. Streets are mostly wide, 
with wide side-walks. In some cases the side-walks are par- 
ticularly wide—as much as probably 10 metrvs on each side 








of a street of about 10 metres. Only about 6 feet of the 
middle of the side-walk is flagged in granite or in artificial] 
flag, the remainder being paved with approximately 2-inch 
cubes of stone. Under these paved parts of the side-walks 
are laid electric cables and other things. 

The standard, or 4 feet 84 inches gauge, is employed, 
with a grooved rail, the groove perhaps a trifle wider than 
that allowed in English practice. Double track is practically 
universal, only a few single lines being seen by the ordinary 
traveller, and these along streets of no serious traffic. Many 
rail joints are cast-welded, and generally there is no noige 
from rail joints, though there is a great amount of sparking 
at the rails that does not appear warranted from any visible 
conditions. Internal communication in Berlin is carried 
on by four systems of cars. In the first place there are 
ordinary top-seat two-horse omnibuses, very much of the 
London type, but with poor stairways. Then there are 
horse tramcars which run sandwiched in between the electric 
cars. Of the horse cars many have but one horse, and are 
small, almost cubical, vehicles with very light wheels and 
trivial springs ; others are of the ordinary two-horse type, 
without top seats, and seating 18 inside passengers. Then 
there are four-wheeled electrical cars which are said to weigh 
15 tons; they carry two motors. Longer electrical cars 
have two four-wheel bogeys; they are said to have four 
motors, but many of them have two motors, and some have 
maximum traction trucks—a mistake that helps to counter- 
balance the wisdom of double-track and the absence of car 
racking, and many-flange-breaking turnouts. The long cars 
seat 30 passengers and are said to weigh 26. tons; they 
sound like it, and make night hideous with their heavy 
rolling and loud-humming motor gears. ‘ 

The reason for the great weight of electric cars is the 
discontinuity of the trolley wire, the cars being run on the 
combined trolley and accumulator system, the cells carrying 
the cars past the gaps and, in so level a city, being readily 
charged from the trolley wire where this exists. It is 
said, however, that the system is by no means a 
success, and the heavy cars are very hard on the 
track. The city is, on the whole, laid out on the rectangular 
plan, but at the street crossings. there is not, as a rule, a 
junction between the lines of the crossing streets. Where 
such junctions are made, the street surface is converted into a 
veritable gridiron. At the corner of Donhoff Platz the 
double line along Leipziger Strasse crosses a double track 
along Jerusalemer St. Out of the eight curves that 
could be put down, six are laid. At other corners all eight 
curves are present. The overhead system, of course, parallels 
the track below, the trolley wires being over the centre of 
each track, and fully provided with necessary crossings, &c. 
Trolley wire is thick, in places apparently 8-shaped, but span 
wire is evidently of high tension steel, and very thin. There 
are few “ Local Authority” jewels, that is to say, hardly 
any bracket arms so dear to the provincial alderman. The 
whole equipment, with slight exception, is of span wire with 
poles or rosettes. Cars are marked on a good system. In 
Berlin a car carries on its roof a name-board indicating the 
two termini of the route on which it runs. Along the 
side of the car, at the eaves a board extends full length 
of the car. At the ends of the board are again the 
names of the two terminal points, as, say, Schlesisches 
Bahnhof and Moabit (Wald Strasse). Then between these 
names are the names of streets or squares along the route 
taken. Thus the same terminal names may occur on two 
lines of cars, one of which runs by the north route, the 
other through the city. Further, the car is always 
found to be running in the direction of that terminus whose 
name is at the leading end of thecar. Again, inside the car 
is hung a plain ticket bearing in large letters the route 
terminal names, and an intermediate route point in small 
letters between, and an arrow points to each terminal name. 
The car is always going to that terminus to which the arrow 
points that is also pointing to the leading end of the car. 
Thus 


> Moabit (Wald Str.) 
Potsdamer PI. 
Schles. Bahnhof. < 


indicates that the car is travelling from the Moabit at Wald 
Strasse vid Potsdamer Platz towards the Schlesisches Bahnhof 
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or the other way, according to which arrow points the direc- 
tion of the car. Fares are very cheap. The minimum 
omnibus fare is $d. The minimum tramcar fare is 1}d., 
and for this one may travel 5,500 metres at least, and 
probably much more. On large electric cars the rate seems 
a little higher, perhaps on account of the disagreeable smell 
of the accumulators, The general rate of travel is slow, but 
ihe large cars often run in the busy parts of the city at 
excessive speed and are undoubtedly a source of danger. 
The staff employed in extending overhead equipment is 
large. The trolley reel is carried on an ordinary lorry with 
clumsy lever brake on one rim of the reel. This is 
«eighted by a man who sits precariously on the long bar. 
‘here are two-horses and a driver also. Two tower wagons 
follow up and busy themselves looping up the trolley wire to 
ie spans by bits of cord. Each wagon carries three men on 
top and has a driver and one horse, The staff appears suffi- 
«ient—in numbers at least. Poles are steel, surmounted with 
coronal sort of finial:and collars, Bases are less ornate. 
In addition to the’ tramways Berlin has an overhead 
eam railroad somewhat corresponding to one-half the 
inner Circle of London. There is also under construction 
, underground railway at very slight depth below the 
face, this being a necessity of the local conditions of 
erlin, which is very little above river level, and, as the 
-oil is all sand, very little above the water level at any 
int. There is also an outer circle steam railway. 
Considering the variety of vehicles using the same tracks 
id the numerous crossings of different routes and the very 
iable capacity of speed of the different cars, the tramway 
vice in Berlin cannot be said to be badly worked, though 
is slow somewhat, in spite of excessive speeds. Omnibuses 
t down passengers at any point. Tramcars have fixed 
opping places, indicated by an iron post at the kerbstone 
bout 7 feet high, carrying a shield on which is cast the 
ords : Halt-Stelle fiir, &c. Cars are well upholstered, and 
ave their floors covered with cocoa-matting, under which 
s placed a thick mat of straw in cold weather. There 
ppears to be no warming of the cars, which is surprising, 
1 face of the fact that it is customary in Germany to 
uitrival America in excessive overheating, especially in 
ublic buildings. The working of the rail points 
s effected by the time-honoured system of a man 
with an iron bar at the busy junctions. At less busy spots 
he car conductor becomes pointsman. The lead of the rail 
joint in advance of the point of departure of the overhead 
wire appears well chosen. The front of the car is swung 
over by the action of the leading wheel or truck, and causes 
the rigid trolley head to press the trolley wheel laterally with 
sufficient force to take the point nicely, and this always 
appears to be effected without hitch, cars succeeding each 
other rapidly, and going straight on or taking the curves in 
rapid succession, even at such intricate crossings as are 
formed where two sets of double tracks intersect at right 
angles, and every one of the eight curves is laid down. In 
urning such a corner a trolley wheel must run under four 
wires at various angles. There are four power stations from 
hich current is supplied. 








CURRENT SPECIFICATIONS. 
L.—WIMBLEDON LIGHTING EXTENSIONS. 


SumMMaARY. 


Extent of Contract.—Contract No. 1.—Supply of new pipework 

and removal and re-erection of existing pipework and two boilers. 
—— No. 2.—Supply and erection of independent condensing 
plant. 

a No. 3.—Supply and erection of two new water-tube 
boilers, 

_ Amount of Pipework.—Drawings supplied with specification show- 
ing exactly what parts require removal, aud detailed schedule to be 
filled up aud priced. 

Capacity of Condenser.—To easily deal with 30,000 lbs. of steam 
per hour, and on an emergency with 35,0u0 lbs. per hour with an 
impaired vacuum. 

Type of Condenser.—To be horizontal surface condenser pattern, 
having an effective cooling surface of not less than 3,400 square feet, 
with combined steam-driven air and circulating pumps. 





Size of Condenser.—To be of such size that at a future date a 
duplicate plant can be accommodated in the space available. 

Type of Air Pump.—To be of Edwards’s patent type, of a pattern 
approved by the proprietors of the patent. 

Tyve of Circulating Pump.—Preferably of the fly-wheel type, 
positively driven, double-acting, with no valves in the bucket. 

Boiler Pressure Available.—150 lbs. per square inch. 

Number and Size of New Boilers—Two to be supplied, each 
capable of evaporating 8,000 lbs. of water per hour, at a pressure of 
150 lbs. per square inch when fired by hand with best steam coal, 
and supplied with feed water at a temperature of 60° F. 

Superheater.—Each boiler to be fitted with a superheater capable 
of adding not less than 75° F. of superheat to the steam. 

Specified Date of Delivery.—August 31st, 1901. 

: Penalty for Late Delivery.—£2 per day for each of the three con- 
racts. 

Specified Period of Maintenance.—12 months from date of com- 
pletion. 

Specified Terms of Payment.—50 per cent. on delivery on site, 
40 per cent. on completion, 10 per cent. at end of 12 months’ period 
of maintenance. 


Stipulations as to Removal of Foreman.—Satisfactory. 


Stipulations as to Wages paid to Workmen.—Acceptable, see com- 
ments below. 


Arbitration Proposal.—See notes. 
Déte for Receipt of Tenders.—February 18th, 1901. 


This plant is for the first extension of the Wimbledon 
central lighting station, and as in several other towns, the 
Wimbledon Council have entrusted the preparation of the 
specification and the supervision of the work to their resident 
electrical engineer, Mr. F. Barnes Spencer. 

It will be noticed from the summary that it has been 
decided to rearrange the positions of the existing boilers, 
and Contract No. 1 is largely concerned with the consequent 
alteration to the pipework. It is stipulated that this portion 
of the work shall be carried out in such a manner that there 
is no interruption in the supply of electricity to the public, 
and further, that the whole of the work shall be completed 
by. August 31st next. 

The condensing plant is far larger than at the moment 
required, and careful tests of the apparatus are to be made 
when working at one-third load, ¢.e., condensing 10,000 lbs. 
of steam perhour. When the barometer reading is 30 inches, 
the vacuum in the condenser, when condensing 10,000 Ibs. 
of steam per hour, must not be less than 27 inches. A 
bonus of £100 per inch and pro rata for fractions of an inch 
will be paid for any improvement on 274 inches, and a 
corresponding penalty will be exacted for any deficiency below 
264 inches. 

The general conditions are, on the whole, fair, and in 
accordance with the policy advocated in this serial. 

The penalty clause is clear, a definite sum per day being 
stated, and the contractor is protected against causes over 
which he has no control by the following :— 

Provided, however, that should the work be delayed by any 
inclement weather, accidents, strikes or combinations of workmen, 
JSorce majeure, or other cause, which, in the opinion of the engineer, 
may be beyond the control of the contractor, then the engineer shall, 
upon written application being made by the contractor, allow such 
extension as he may consider just and proper. 

In the clause relating to the power of the engineer to vary 
the amount of work to be done under the contract, a stipula- 
tion is inserted which we have often suggested, viz., that a 
limit should be placed upon the amount by which the con- 
tract might be thus altered without the contractor’s consent. 
The wording is :— 

Such alterations, amendments, omissions jor additions shall not, 
however, be allowed to vary the total sum of money to be paid 
under the contract to the extent of more than 10 per cent., unless with 
the consent of the contractor. 


In the references to the powers of the engineer to dismiss 
workmen, it is made clear that this authority only extends 
to work actually done on site in connection with this 
contract. 

This and the cognate clause dealing with the wages to be 
paid and labour conditions to be observed under the contract 
reads :— 

The contractor shall provide all necessary personal and com- 
petent superintendence during the execution of the contract, and 


shall employ qualified foremen to superintend the same during 
progress ; and should any such foreman, or contractor’s workmen, at 
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any time disobey the orders of the engineer, or conduct themselves 
improperly; or be in -his opinion’ ineompetent, the engineer shall 
have full powér to dismiss them from the works forthwith, and the 
contractor shall not employ any dismissed men on the works again 
without the permission of the engineer, but shall be bound within 
one week to replace any person or persons so dismissed by others, to 
be approved by the engineer. : 

The contractor shall pay his workmen not less than the standard 
rates.of .waves in the district for ‘each class of labour respectively, 
and shall observe the recognised hours and conditions of labour 
generally accepted as fair. 

This lattef stipulation is, in our opinion, distinctly fair ; it 
safeguards..the interests of the workmen without pressing 
unjustly on the employer. It expresses the determination 
of the Council to purchase only from firms who observe fair 
conditions of labour, without binding the employer to obey 
the fiat of any particular association of workmen. __ 

The only other clause needing attention is that relating to 
arbitration. It states :— 

The whole of the work. is to be done to the satisfaction of the 
engineer, and any dispute, subject only to the clause stated hereunder 
respecting specification, quality of material and workmanship, which 
may arise in the interpretation of this contract, or payment of the 
account, shall first be referred to the engineer, but if the contractor 
refuse to accept the decision of the engincer, the matter disputed 
shall, by the demand in writing of either party, and within seven 
days of such dispute, be referred to, and be settled and adjusted by 
the President for the time being of the Institution of Civil Engi- 
neers, or some member of the Institution nominated by him, whose 
decision in all matters, including the costs of such reference, shall 
be final and binding on the parties hereto, and the contract shall be 
deemed a submission within the meaning, and for the purposes of 
the Arbitration Acts of 1889. ae 

The engineer's interpretation of the specification and drawings in 
every case is to be taken as decisive and final, as is also his decision as 
to the quality of materials and workmanship. 

It will be seen that, with three exceptions, provision is made 
for the submission of disputes to an indeperident arbitrator, 
after the matter has been decided upon by the engineer, if his 

award is not acceptable to the contractor. These exceptions 
are, however, in our opinion, vital to the full efficiency of the 
provision, for it is often disputes as to the interpretation of 
the drawings or specification, and as to quality of materials 
or workmanship, which cause most trouble. In the model 
clause, to which reference is often made, the operation of the 
clause is unlimited, and we cannot consider any proposal 
entirely satisfactory which withdraws any possible cause of 
contention from settlement. by an independent third party. 








CORRESPONDENCE. 


English and Foreign Cable Manufacture. 


The enclosed copy of a letter which has been forwarded to 
the Mayor of Brighton, may be of interest to your readers, 
as the question of foreign competition is now attracting so 
much attention. 

The Jetter explains generally the circumstances of this 
particular case, and shows how competition may extend 
beyond the simple question of price, to the acceptance or 
rejection of harsh and oppressive conditions, which might be 
accepted on. the chance of their not being. enforced, but really 
leave the contractor at the mercy of some official of the 
purchasers. 

A. H. Howard, 
; Cable Makers’ Association, 

Westminster, S.W. feect ede oa Pade _ 

February 8th, 1901. 


- Cable Makers’-Association, ~~ 
2, Queen Aune’s Gate, Westmiuster, S.W., 
i Ieee February 8th; 1901. 
To the Mayor and Corporation of Brighton, 
Town Hall, Brighton. 


Dear Sirs,—I am.requested to call your attention to the cireum-*'- 


styuces uuder which the contract for electrical. cables for Brighton 
has been placed with the Union Cable Company,.a firm which has 
no works in Great Britain, and proposes to obtain its cables from 
Germany. This company was registered in August, 1900, with a 
nominal capital of £25,000 in £1 shares, of which 10,000 shares have 





— 


been issued, and 10s. per share paid up on them; so that the actual 

capital of the company is £10,000, of which £5,000 is uncalled. 

oe are principally. held by the Deutsche Kabelwerke, of 
rlin. 

In-seVeral cases the prices in the tenders sent in to the Brighton 
Corporation for these cables by responsible British manufacturers 
were substantially lower than the tender of the Union Cable Com- 
pany; but in spite of this fact the contract has been placed with a 
German firm, for cables which will certainly be manufactured in 
Germany. The reason for not accepting the lower tenders is stated 
to be that the British houses did not comply with the conditions 
upon which the tenders were invited. An examiuation of the con- 
ditions proposed by the British firms (which are those of the Cable 
Makers’ Association, as accepted hy the leading consulting engineers 
of Great Britain) in comparison with the conditions of the ‘specifi- 
cation, does not seem to justify the action of the Corporation in 
subjecting the ratepayers of Brighton to an increased expenditure 
by placing the order with a foreign firm at a higher price than that 
obtainable from responsible British manufacturers. 

The above circumstances seem to call for some investigation, and 
I should be pleased to afford any explanation of the general con- 
ditions adopted by the Cable Makers’ Association, in order to show 
that these are perfectly fair to the purchaser as well. as to the 
manufacturer; and that they do not necessitate any additional 
expenditure by the Corporatior, as has been suggested. As matters 
stand at present, it is practically certain that no responsible British 
manufacturer will tender for any further supply of cables to the 
Brighton Corporation under the same conditions. ; 

The importance of this matter is accentuated by the fact that 
tenders are now being invited by the Tramway Committee for con- 
siderable quantities of cables. If the conditions as printed in the 
specification are again insisted upon,it seems almost certain that. 
the order will again be placed in foreign hands at enhanced prices, 
and work will leave England for abroad. 

I am, dear Sirs, yours faithfully, 
A. H. Howarp, Honorary Secretary. 


On behalf of the following firms:— 


British Insulated Wire Company, Limited. 
Callender’s Cable and Construction Company, Limited. 
Connolly Brothers, Limited. 

Henley’s Telegraph Works, Limited. 

India-rubber, Gutta-percha and Telegraph Works, Limited. 
Johnson & Phillips. 

London Electric Wire Company, Limited. 

Siemens Brothers & Co., Limited. 

Telegraph Manufacturing Company, Limited. 

Western Electric Company. 

W. T. Glover & Co., Limited. 


I beg to enclose copy of a letter which I have addressed 
to the editors of the Halifar Courier and the Halifax 
Guardian on the subject of the report under “ Halifax,” 
contained on p. 194 of your issue for February 1st. 


G. Sutton, 
Managing Director W. T. Henley’s Telegraph 


Works Company, Limited. 
February 5th, 1901. 


The Editor, Halifax Courier, Regent Street, Halifax. 


Dear Sir,—In the issue of the Execrricat Review of February 
1st there appears the following statement respecting an order for 
electric cables which has recently been placed with a German house 
by the municipality of Halifax. 

[Here follows extract from p. 194 of the Exzctrican Review of 
February 1st from F. Whitley Thomson, Esq., M.P., to end.] 

I believe that the order was placed in Germany on the question 
of price, and that may be a good and sufficient reason for the 
municipality’s decision; but I take exception to the comparison 
which is reported to have been made by Mr. F. Whitley Thomson, 
M.P., between English cable makers and their foreign competitors, 
to the detriment of the former. I have had the advautage of 
inspecting many foreign cable works, and I am in a position to 
assert positively that English cable factories compare favourably 
with foreign factories in their equipment and personnel. It would 
be interesting to know from whence Mr. Thomson derives his know- 
ledge of English cable factories. . . p30 

My. Thomson occupies a responsible public position, and. the 
statement to which T have takeu exception is reported to have been 
made at a public meeting, aiid ‘I think, in common fairuess, before 
making derogatory statements concerning an important British 
industry, a public man should be sure uf the aceuracy of his infor- 
mation. 

~~~ Tam, yours truly, 
(Signed) .G. Surron, Managing Director. 





A Mare’s Nest. 


Allow me to draw your attention to an error in the 
article in this week’s issue on “ Electric Transmission in 
Factories and .Mills.” In stating the efficiency of elec- 
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trical transmission, you have it “ At half (50 per cent.) 
load, 51 per cent. of the power is available.” This is obviously 
a printer’s error. 


Dover, February 9th, 1901. 


‘The passage referred to is quite. correct. When the 
engine is working at half its maximum load, 51.per cent. of 
the power applied at the engine is available for useful work— 
ie, 51 per cent. of half the maximum load. Thus (if the 
enyvine is cap@ble of giving 200 u.P.) when the engine is 
working at 100 H.P., the power available at the motors is 
51 4.P.—Eps. Enzo, REv.] 


J. C. Pownall. 





Cardiff Distribution. 


’ have read the letter by “G. F. K.” in your issue of 
Fe’ ruary 1st, entitled “ Cardiff Sub-stations,” and must say 
I i.ink it the worst of “bad form” on the part of the 
Cai Jiff Corporation to have allowed such a report to be made 
puitic. Many will remember that shortly after Mr. Appelbee 
wa» appointed to Cardiff there was a good deal of friction in 
coi iection with his staff, over whom the Council never seem 
toi: \vegiven him absolute authority. Ican recall troublein con- 
nec:ion with “ fitter-drivers,” who did not consider themselves 
res onsible to the engineer, and other matters which it is 
ne less to mention. Not being satisfied. with treating Mr. 
Ap clbee in this fashion for several years, the Council now 
ap;-ar to be doing their level best to. ruin his reputation, 
eve. after he has severed his connection with them. 

urning to “G. F. K.’s” suggestion that a “register of 
con petent engineers” be formed, I do not. quite agree with 
hiv, because the register when formed would be of little use. 
If » Council really wishes to choose the best man, they can 
do -o by carefully selecting from the applications some half- 
don gentlemen with the most suitable experience and after- 
war Js interviewing them. 

‘nfortunately this is seldom the case, and the familiar 
phrise, ‘Canvassing will disqualify,” is all bunkum. An 
ap} icant must either be in with the councillors or the con- 
suliing engineer if he wishes.to get on the short leet. 
Th consulting engineer, as a rule, is not such a fool as to 
select a man who has sufficient experience to advise the 
Council in the case of future extensions, and thus deprive 
himself of this work. 
do not find fault with the consulting engineer. One can 
hardly expect him to throw his work away, especially as the 
extensions are, as a rule, much greater than the original 
scheme, 

Like most things, it is a case of £ s. d., and if the con- 
sulting engineer insisted upon the resident engineer being 
paid a reasonable salary for his work, the latter would, no 
doubt, be glad enough to leave the extensions alone. The 
metliod of selection appear to be as follows :—The applica- 
tions are opened, and, after being glanced at, are handed to 
the consulting engineer to select a few names, with a 
gentle hint from Mr. Councillor Jones that a friend of his is 
applying. The consulting engineer then selects his own 
nominee, with whom he has an understanding re extensions, 
and Mr. Jones's friend, who cannot, perhaps, be overlooked. 
A few stiff-uns then complete the list, and the final appoint- 
ment depends upon which of these two favourites can secure 
the most votes, while many really competent men are never 
so much as heard of. 

If the above be correct, it appears that neither the Council 
nor the consulting engineer want the best man, so that 
“G. F. K.’s” register would be of little advantage. 

I have myself been honoured with third-class fare and hotel 
expenses, therefore humbly sign myself— 


Only a Stiff-un. 
February 6th, 1901. 
—eeeEESEEEEE—— 


Electro-Harmonic Society—Mr. W. E. Lane, 
A.MLILE.E., having been elected honorary secretary (pro 
ttm.) to this Society, in succession to the late Mr. ©. E. 
Grove, it ig requested that subscriptions, applications for 
membership, and other communications, be addressed to him 
at 14, Durley Road, Stamford Hill, N. The “ Ladies’ 
Night” concert takes place next Friday evening, for which 
& very good programme has been provided. gens 


THE ELECTRIC TRAMWAY ACCIDENT AT 
- LIVERPOOL. 


OvR last issue contained a brief account of the serious acci- 
dent which occurred in Liverpool on the evening of the 4th 
inst, Guard wires are not used at Liverpool, the guard in use 
being what is known.as.the wooden strip guard. This form 
of guard is illustrated by figs, 1 and 2.: It consists of.a 





wooden strip (ws) cut to the shape shown and supported 
clear of the trolley wire (Tt w) by a brass distance piece 
(D Pp), which is soldered. to the conductor. This form 
of guard is also largely, if not exclusively, used 
in Leeds. It is certainly the cheapest, and in 
appearance not the most objectionable form in use ; but its 
inefficiency has been demonstrated with deplorable results by 
the serious catastrophe at Liverpool. Unfortunately this is 
not the first accident of the kind in this country on a system 
employing the wooden guard strip. 

To ensure ‘efficiency three conditions must be fulfilled. 
(1) The insulation of wood must remain high (for wood) 
under all conditions of weather ; (2) the broken telephone 
wires, when hanging over the wooden strip, must clear the 
trolley wire ; and (3) the wires hanging clear must remain 
so, and be allowed to remain so. But (1) in the storm of 
sleet raging on the day of the accident the insulation of the 
strip would be of little good; (2) thin bronze wires, as is 
well known, are of a very “springy” character, and would 
be apt to whip round the wooden strip into contact with the 





trolley wire; and (3) it is physically impossible to prevent 
persons and animals from touching wires lying on the road, 
‘and thus dragging them into contact with the current- 
carrying wires. There seems little doubt that at Liverpool 
the telephone wires were brought into contact with the 
trolley wire in this last manner. Such an occurrence is not 
new ; there had been previous cases at Liverpool and Leeds, 
happily unattended by fatal results, and on the Continent at 
places where the wooden strip is in use there have been many 
more or less serious disasters. In America there has been 
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loss of life to so great an extent as to create a demand for an 
underground conduit system,’ but it is believed that in 
America even the wooden strip was not employed. 

It is quite evident that if tramway engineers do not wish 
to bring the trolley system into disrepute, the use of the 
wooden strip must be discontinued in favour of a better system. 
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It tisi!probable! that the fatalities at Liverpool would Telephone Company, setting fire to the -building, and at 
have been? prevented had efficient guard- wires been used. Zurich, from the same cause, a large exchange was com- ; 
Tramway authorities sometimes object to the erection of _ pletely gutted. : Ape W - 
guard wires, partly on account of their cost, and partly on Again, if whilst a telegraph wire is in contact with a Auckl 
the ground of unsightliness. But the cost of the erection . trolley wire a workman is engaged on the -former,-he may ne 
of guard wires at points where telephone and telegraph wires _ receive fatal injury. t Buem 
are contiguous to the trolley wires represents a comparatively The value of efficient: guard wires and fuses is therefore Caicu 
small percentage of the total-cost of an electric tramway = manifest, and it would be well for tramway engineers to give — 
installation, and the objections are altogether inadmissible - this matter their serious consideration, and to encourage the Chris 
when risk to life is incurred. : :: introduction of as perfect a system of protection as it: ig Dib 
‘The system of guard wires now insisted upon by the lead- _. possible to obtain, unti! the- happy day when all telephone 
ing authorities is illustrated by figs. 3,4 and 5. When the and telegraph wires:are underground. rH “Ei ‘ 
trolley wires are not more than 12 inches apart, two guard ANOTHER MISHAP. sarge ft 
wires are required (fig. 3); when they are between 12 and Last Saturd h sate tee 
86 inches apart. three are employed (fig. 4), and when they _Last Saturday another untoward incident occurred on the Leon 
are over 36 inches apart twoeare erected over each trolley Liverpool tramway system; fortunately unattended by seriong Maile 
wire (fig. 5). The guard wires should be of high conduc- soe the hack It eee ne © — — oe api 
tivity and tensile strength, and they must be at least 2 feet ba ae ee atte rk so d ‘The marking bette he sion 
; ; ; . i the Crem 
higher than the trolley wires, and must be well earthed. An end of the wire-and the earth saad ‘the jaille din wha a 
minds the recent fatalities in London Road were still. fresh) i 
) | aiden & | of their danger, and happily no one was hurt. The tram- 
| Vato. 4: 2 s way officials quickly cut away the broken wire. It may be Ro 
. ° that in this case the span wire was sound, and that an exces- te 
‘ . Sive strain had been put upon it by the trolley head; butzit Sa 
m : - seems probable that the span wire was defective. This Tow 
tren wit mishap, at all events, calls for a careful inquiry, and demands dee 
A, the attention of tramway engineers all over the country. 
Fia. 5. In many places the span wires are of steel, in others of 


. earth of small resistance is obtained by bonding the tramway 


poles (to which the earth wires are well connected) to the rails. 
Each span of guard wires is terminated at every support. 
With such a system of guarding, if-a telephone wire fell 
across the guard wires it would in -most-cases be suspended 
clear of the trolley wires. But should a telephone wire 
touch the trolley wires and guard wires simultaneously, 
either one or both of two things would happen ; that is to 
say, either, the small section of telephone wire between the 
trolley wire and the guard wire would be fused off (as shown 





Fig. 6. 


A to B, fig. 6), the other portions: of . the telephone wire 
falling. clear, or the section cut-out on the trolley line 
would be fused; or both eventualities might be looked for. 

In a case such as that at Liverpool, where the number of 
telephone wires which fell was large, a good earth circuit 


would, on the system just described, have been formed © 
between the trolley wires and the guard wires, and both the . 


section fuse and the main fuse on the tramway system would 
have been “blown,” the only harm resulting from the 
breaking of the wires being a temporary stoppage of the 
tramway service. 

So far we have spoken of guard wires only. But telegraph 
and telephone engineers provide for _ protection against 
damage to plant and buildings, and accident to their work- 
men. The guard wires serve two purposes : to protect the 
public, and to prevent, as far as possible, contact between falling 
telephone or telegraph wires and the trolley wires. They 
satisfy the former purpose, but it is not always possible for 
them to fulfil the latter condition, and a device has to be 
employed to arrest the passage of any high voltage current 
that may enter a telegraph wire. This consists of a fine 
platinum fuse, fixed generally on each side of the point at 
which the telegraph and trolley lines cross each other. 

Quite recently, on account of the inefficiency of the 
wooden strip guard and in the absence of a fuse, a trolley 
current entered the Bradford Exchange of the National 


iron; it is well known that in manufacturing districts 
the life of steel and iron is very limited, and is extremely 
short in the vicinity .of chemical works. In the Potteries, Goh 
for example, iron wires have such a short life that their use Maia 
for telephone and telegraph purposes had to be entirely dis- 
continued many years ago. If the abandonment of iron for 


. telegraph lines in these situations was found necessary, it -is 


surely imperative that it should be discontinued in the case i 
of wires sipporting trolley wires. It is not good engineering t] 

when heavy copper conductors having a very long life, and 
carrying high voltage currents, are supported by wires effic 
having a comparatively short life. We are: not -alarmists, y 

but we regard it as our duty to call the attention of trani- sw 
way engineers to this matter, and we would impress upon - 
them the importance of careful periodical tests for tensile oa 
strength of such steel or iron span wires as at present exist, piec 
and of the employment in: future of ‘stranded bronze or aS 
stranded steel coated with copper. ; . 


LEGAL. 





Tur-Ene@uish ELECTRICAL AND METALLURGICAL COMPANY: ?. THE 
Guaspir CoprPpER. Minzs, LiMiTED. ; 


In the Chancery Division on Friday, before. Mr. Justice Joyce, Mr. 
Hughes, K.C., mentioned this case; in which the previous week. his 
Lordship, on the application of plaintiffs, debenture holders in the 
defendant company, had consented to the appointment of a receiver 
and manager of the Glasdir Copper Mines, Limited, a North Wales 
business, Counsel stated that Mr. Peterson for the defendant j 


~ 


company then had some objection to the gentleman proposed, but 
he now had signified his assent to the appointment of another 
gentleman whose name had been suggested. 

His Lorpsuip sanctioned the appointment as agreed between the 


parties. > 








BUSINESS NOTES. “— the 


‘Bradford.—On Friday evening last the employés’at the val 
Corporation electricity works met to show their appreciation of ree 


Mr. R. C. Hickling;-one of-their colleagues,-who has volunteered for ane 
active service in South Africa with the Electrical Engineers Corps, tion 
by presenting him with a pair of field glasses and a pipe. Mr. Kast- ri 
wood presided. Mr. Saunders, in making the presentation, regretted Cos 


the unavoidable absence of Mr. Chattock, the chief engineer, and of] 
spoke of the esteem and good feeling that existed between Mr. 

Hickling and his colleagues. He added that should Mr, Hickling | 
desire to.come back to Bradford.at the end: of his active service, his aH 


present post would be.at his disposal, Several other members of the the 
staff endorsed Mr. Saunders’s remarks, to whieh Mr. Hickling suit- fol 
ably responded. ai a 19¢ 
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Electrical Wares Exported. 








WEEK ENDING Fes. 13TH, 1900. | Wesx ENDING Fes. 127TH, 1901. 
Amsterdam. . .. Value £60 | Adelaide .. Value £150 
Auckland 5 pot 40 Boca. Teleg. mat. +. - 189 
Bangkok .. — Ss a Bombay as a" 120 
Brisbane. Teleg. mat... geen Bremen... - 63 
Buenos Ayres * a ee 26 Buenos Ayres ar ar .. 1479 
se Teleg.mat.  .. 42 | a Te eg. mat. .. 524 
Calcutta .- «. 2,556 ‘ Teleph. fit:ings 1,180 
Cape Town .. de os «- 1,877 Calcutta .. oe . .. 669 
ye Teleg. mat, 899 Cape Town oe o- «. _ 981 
Christiania .. ee ee se 10 mt Teleg. mat... .. 1,269 
Colombo .. se is -. 851 ‘s Teleg. cable os . 1 
Ducban és ¥. = <a Colombo és a as 20 
Teleg.mat. ..- .. 819 | Copenhagen 38 
L Teleph. mat... .. 80 | Demerara .. 561 
Ex-t London Oe gi ee 260 
Hs:aburg. Teleg. mat... -. . 800 East London ks os 8 
Hobart a ar oe ee 25 Gibraltar .. = +s sv 19 
Kove. Teleg. cable no oem Madras “a ~ aa ee 48 
Launceston.. past Es és 63 Melbourne .. ee ey .. 409 
Lechorn.. se ke 12 Monte Video. Teleg. mat. .. 100 
Li-von, 2 tons teleg. wire Port Elizabeth .. “5 ~- 142 
Maieira.. .. os “* - 28 Rio Janeiro.. ae Fi es 13 
Madras... *<« < rf -» 101 Shanghai .. ~ A ior, 
M:'bourne .. ee ze +. 260 ” 28 tons oldcable wire — 
Osiend oe. “ge: ee ee = SOR) piney PERS ge eal ee 
Otego ale we va .. 184 Trieste. Teleg. cable .. .. 646 
Perth.. as ois ~~ oe 
Port Said... a ne ae 42 
R. ckhampton ae tea 7 54 
+ Elecl. machnry, 1,800 
pt Teleg. poles .. 1,195 
Ru terdam. Teleg, mat. ‘ 60 
Roven EI i iekt ee 74 
St. Petersburg. Teleg. paper.. 377 
Shcnghai .. ws ee +. 405 
Sy iney 8 we o6 516 
Ti-otsin. Teleg. mat. .. 90 
Townsville .. ee ae <n 50 
\\ tlington .. oe ee oo 81 
Yosohama .. e es .- 
9 Teleg. paper ,. 820 
Total .. £13,368 Total -- .; £9,602 
. F P 
Foreign Goods Transhipped. 
Cc:henborg. Teleg.apprs. Value £50 |! Brisbane. Elec. goods Value £39 
Launceston. Elec. light wares 14 Gothenburg. Elec. mat. : 10 
Maiaga. Elec.light wares .. 16 Perth. Elec. goods PF -- 1,509 
Now York, Elec. lightingappts. 224 
Total «. £304 Total .. . £1,558 





The “ Adelphi’ Switch.—The continued increase in 
the use of high voltages for electric tramway and railway systems, 
us well as for private power and even lighting plants, has induced 
tic General Electric Company, Limited, to put on the market an 
elicient form of 500-volt switch, known as ‘the “ Adelphi,” which 

illustrate herewith. The chief properties claimed for this 

tch are:—Quick-break action, wide double-break, laminated 
brush with consequent good contact, effective insulation, and great 
mechanical strength. Every part is massively made and well put 
tovether, so that there is no chance of this switch knocking itself to 
picces. The contact brush is built up of hard-rolled springy copper strips 
as shown, and suitably spaced in the centre to give great elasticity. 
Tis is insulated from a powerful contact arm mounted on a spindle 





ind held “ off” by a mouse-trap spring; an insulating handle with 
hield works loosely on the same spindle. It will thus be seen that 
the handle is doubly insulated from the live contacts. The latter 
are of massive phosphor-copper with copper bolts, and the whole of 
‘he current-carrying parts are designed for a current density equi- 
‘alent to copper at 800 amperes per square inch. The switch is 
‘ade in many sizes, from 20 to 800 amperes capacity, both single 
«ud double-pole, and is provided with back connections; in addi- 
‘on, carbon breaks are fitted when desired. The “ Adelphi” 
witch is claimed to combine efficiency and solidity with moderate 
ost, and in these ways it should fill a long-felt want in the domain 
f high tension work. 


Awards,—Messrs. Philips & Co., of Eindhoven (Holland), 
vo are represented in this country by Mr. Braulik, inform us that 
‘heir incandescent lamps have been awarded gold medals at the 
‘ollowing exhibitions : ‘Erste’ Ausstellung fiir Lichtindustrie, Wien, 
1900; Weltausstéllung fiir Blectrotechnik, Rom; 1901. oe 


= Armanni v, Corradi,—At-the Clerkenwell County Court 
last week his Honour Judge Edge, K.C., had before him the case of 
Lugi Armanni, of *45, Warwick Court, Holborn, v. Angelo Corradi, 
of 52, Buckingham‘Gate,'in which the plaintiff claimed the sum of 
£17 10s. for work done and materials supplied in connection with 
the fitting up of an electric light installation on defendant's 
premises. From the evidence it appeared that the price originally 
stipulated for the performance of the work was £8, the plaintiff 
agreeing, in consideration of his name being advertised on the 
defendant’s premises during the operations, to make no charge for 
certain specific fittings. The defendant subsequently withdrew his 
consent to the advertising, and therefore the plaintiff claimed £5 
for the fittings and £4 10s. for extra work. His Honour was of 
opinion that the plaintiff had established his case, and therefore 
gave judgment for the full amount claimed, with costs. Mr. Clarke, 
solicitor, appeared for the plaintiff, and Mr. Popham, solicitor, for 
the defendant. : 


Bankruptey Proceedings.—February 26th is the last 
day for the receipt of proofs for intended dividend in re E. J. 
Paterson and C. F. Cooper (Paterson and Cooper, electrical 
engineers, &c., Dalston, and other places). - Trustee, E. C. Moore, 
3, Crosby Square, E.C. : 


Liquidations.—The London Electrical Omnibus Com- 
pany met on January 30th and resolved to wind-up voluntarily, 
with My. P. Mason, of 64, Gresham Street, as liquidator. 

The Mossberg Roller Bearings Company is winding-up voluntarily, 
with Mr. P. H. Carter, 33, Waterloo Street, Birmingham, as 
liquidator. 

The Birmingham Carbide Company will meet at Birmingham, on 
March 13th, to hear an account of the winding-up from the 
liquidator, Mr. E. M. Sharp. - 


Catalogues and Lists.—Messrs. Geipel & Lange have 
forwarded to us one of their net trade price lists of Ward Leonard 
rheostats and circuit breakers, with which the electrical trade is now 
pretty familiar. The list contains descriptions of about 1,000 
different articles, all of which are standardised. An effort has been 
made to put such apparatus before the trade in a form requiring 
little calculation or trouble. The Ward Leonard apparatus is 
claimed to be the only electrical regulating apparatus in the world 
which has obtained a gold medal. 

Rylands Bros., Ltd., of Warrington, have sent us new circulars of 
their wires, wire netting, and other wire goods. 

From Messrs. Ernest Scott & Mountain, Limited, we have received 
a set of their excellently illustrated prints, showing electrical 
motors, pumps, excavators, electric locomotives, &c., for .electric 
mining and other, work. 

The D.P. Battery Company has issued a- new catalogue of the 
D.P. storage cells, in which a description of the battery is given and 
prices and weights stated. Hydrometers, cell testers, hand lamps, 
recording ammeters, and battery stands are also included. One of 
the illustrations is a view of the company’s Lumford works, where 
special plant has recently been installed for the manufacture of the 
monobloc traction cell on a large scale. The company claims to be the 
only one employing water-power for the formation of the plates, and to 
be, therefore, able not only to give exceptional value, but..also to 
send out the plates ready for use, thereby saving the.cost which the 
user frequently has to incur in forming the plates after arrival. The 
prices have been further reduced owing to the introduction of 
labour-saving machinery, and we are informed that the batteries 
can be safely relied upon to yield the capacities given in the list. 
The DP. cells continue to be extensively used by the largest con- 
tractors, especially for country house lighting requirements. 

Messrs. Gebruder Bolzani, of Berlin, send us a price list of 
“Maxim” screw blocks’ and “ Victoria” cast-steel tooth-wheel 
pulley blocks. 

A copy of the fifth edition of the catalogue of the Phosphor 
Bronze Company, Limited, is before us. Tabulated data as to the 
strength, weight, &c., of certain metals, including figures as to the 
approximate weights and electrical resistances of silicium bronze 
wire, appear together with a good deal of information regarding 
phosphor bronze alloys and the various purposes for which they are 
employed. . 

The cooling specialities of the British Power, Traction and Light- 
ing Company, of Hull Road Works, York, are detailed in- an 
illustrated pamphlet which they have just brought out. They 
comprise Paul’s patent surface condensers for electric and marine 
service, Winch condensers, fitted with patent concentric liner tubes, 
and Paul’s patent fresh water condensers. 

Messrs. Korting Bros., new descriptive catalogue (C.I.) of ejector 
condensers and spray cooling plant is in our hands. It gives tables 
of dimensions and prices of these condensers for electricity works, 
a section of the condenser and non-return valve,and an excellent 
photograph of the spray cooling plant at Cheltenham electricity 
works being included. 

The Keighley Electrical Engineering Company, Limited, of 
Vulcan Works, Keighley, in a catalogue just issued, particularise 
their overtype and undertype dynamos, direct coupled steam sets, 
enclosed motors, open type multipolar ditto, motor transformers, 
electric hoists, switches and switchboards, fuse and junction boxes, 
and other electrical machinery and apparatus manufactured by 
them. ; 

The Lister Electrie Light and Power Manufacturing Company 
send us an illustrated sheet of their standard multipolar dynamo. 
They have also standard multipolar motors.. The Lister Company 
recently laid down a special plant for the manufacture of tramway 
fittings and accesSories. — = ; 
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__ Eleetric Cables in Spain.—The new works at Algorta 
(Pilhec) of the recently formed Compania de Cables Electricos de 
iigorta have been completed, and are now in operation, producing 

. @lectric and other cables. : 


-- Fire Station Lighting.—A new fire station is to be 
erected at Perry Vale, Forest Hill district, ata cost of £13,000. 
The building will be lighted throughout with eleotricity, the cost of 
which is included in the above total. 


“ For Sale——The Burton-upon-Trent Council offers for 
sale a horizontal compound engine and single-phase alternator. 
See “ Offi-ial Notices ” to-day. 

““The Postmaster-General is offering for sale about 30 tons of gutta- 
percha, 70 tous of old copper wire, plates, &c., and a quantity of 
other metals (brass, zinc, iron), india-rubber-covered copper wire, 
tools, raw and limed hide pieces, electric glow lamp tops, accumu- 
lators, tarpaulin, felt, jute serving, &c., the whole being arranged in 
convenient lots: A.form of tender containing all particulars can 
be obtained on application by letter to Chas. E. Stuart, comptroller 
of stores. Tenders will be received until Wednesday, February 27th. 

Messrs. Percy Huddleston & Co. are offering the stock of an elec- 
trical and gas engineer for sale by auction on February 25th and 
26th. See our advertisement pages to-day for particulars. 


Institution’ of Junior Engineers.—The first of the 
seriés of six lectures on “Works Management” was delivered 
at the Westminster Palace Hotel on Tuesday evening, February 5th, 
by Mr. A. H. Barker, Wh. Sc., B.A., B.Sc. The next lecture takes 
place on Wednesday, February 20th, 


Pan-American Exposition Boilers,—The boiler plant 
of the. Pan-American Exhibition, which is to be held at Buffalo, 
N.Y., U.S.A., from May 1st to November ist this year, will be 
stationed in a separate building across the canal to the west of the 
Machinery and Transportation buildings, the steam main being 
brought under the bridge to the boiler house. The steam will be 
furnished by four Climax water-tube boilers built by the Clonbrock 
Steam Boiler Company, of Brooklyn, N.Y... These boilers will be 
about 13 feet external diameter, will stand over 31 feet high to the 
base of a 48 inches chimney stack, and will have a minimum evapora- 
tidn ‘capacity of 15,000 lbs. of water per hour each. They will be 
fired ‘with natural gases, but will have the regular coal grates 
covered ‘with firebrick, so that in case of the failure of the gas 
supply, the covering can be removed and the boiler run with coal 
without serious interruption to the service. These Climax boilers 
are now being built in this country by Messrs. B. R. Rowland and 
Co., Limited, Climax Works, Reddish, near Manchester, who are 
the sole manufacturers outside the United States. 


_ St. Helens,—At the Manchester Assizes an action which 
was brought against the St. Helens Cable Company, Limited, by an 
employé named Marr was settled on terms which were endorsed 
in counsel's brief for the plaintiff. 


Switzerland.—Owing to the falling off in the calcium 
carbide business, it is reported that the Schweisserische Gesellschaft 
fiir lectro-Chemische Industrie, of Basel, has decided to take up 
the manuiacture of aluminium. 


Trade Announcements,—The Sturtevant Engineering 
Company, Limited, has, on account of continued growth of business, 
found it necessary to move to more suitable offices at 147, Queen 
Victoria Street, E.C. 

The Castner-Kelluer Alkali Company, Limited (late the Alumi- 
nium Company, Limited, Oldbury). On and after the 28th inst. all 
communications to the above company should be addressed to the 
Castner-Kellner Alkali Company, Limited, Weston Point, Runcorn, 
and should be marked “8S Department.” 

We are informed that Mr. Joseph Sellers is no longer in the 
employ of the Electric Lighting and Fittings Corporation, Limited. 
All communications should in future. be addressed to the company 
at the head office and works, 59 and 61, Duke Street, Liverpool. 

Mr. J. F. Simpson informs us that he:has now ceased to carry on 
the business hitherto conducted by him at 49, Deansgate, Man- 
chester, as engineer and machinery importer, under the style or 
firm of Brown & Co., and that such business is henceforth discon- 
tinued by him. All debts will be attended to by Mr. Simpson. 

Messrs. Ludw. Loewe & Co., Limited, of Farringdon Road, E.C., 
have from January Ist taken over the agency for the product 
of the Bullard Machine Tool Company, who are makers of vertical 
boring mills, It is the firm’s intention to stock these machines for 
delivery; and to exhibit them in actual work, fitted with the latest 
forms of tovls; and show them in operation in their London show- 
roots. ° We have received a copy of the catalogue of the Bullard 
Company, of Bridgport, Conn., U.S.A. It isa very tine production, its 
illustrations being works of art. The photographic reproductions 
of the ditferent departmeuts of the Bullard factory are beautifully 
clear and distinct in detail, Some historical notes are given of the 
Bullard Company’s boring and turning machiues, and combination 
turrent machines aud lathes of various sizes are described. No 
praise can be too high for the neatuess and artistic arrangement of 
the brochure. ° 











Austria.—A concession has just. been granted for the 
utilisation of the water-power of the Trisanna River in the 
Paznaunthal during a period of 90 years. A large electric plant is 
about to be put down for lighting aud power purposes. . 
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ELECTRIC LIGHT AND POWER NOTES. - 
Aberdeen,—The T.C. has decided to proceed with the 


erection of the electricity. station at Dee Village in. accordangg 
with the plans of the engineer, omitting the workshops, and 
leaving over for after settlement the appropriation of the ground 
wuich is indicated on the plansas intended for the tramway depart: 
ment. . 


Bangor.—The U.D.C. has refused its consent to the 
application of the tramway company for an electric lighting prov, 
order. 


Brighton.—The L.G.B. has sanctioned the borrowing of 
£55,148 for electric lighting purposes by the Corporation. 


Bristol],—The Electrical Committee has increased the 
salaries of its assistant electrical engineers. Mr. Phillips rises from 
£200 to £225, with a further £25 on January Ist, 1901, and Mr, 
Bird rises from £175 to £200, with a further £25 next year. 


Colchester.—The report of the electrical engineer says: 


“ Although we have not yet connected a sing'e public light, we hold the 
position of being the second station in the United Kingdom for progress during 
the last 12 mouths. The only town showing a better average than Colchester 
is Wimbledon, and it must be taken. into consideration that Wimbledon has 
almost ent reiy lighted the streets during the lest year.” The engineer added 
that several consumers h»d complained of the high charge for lighting, which 
he suggested might be reduced. 


It was resolved to take the suggestion into consideration, 


Coventry.—In the early days of electric lighting in this 
country very small salaries were sometimes offered for resident, 
engineers for public electricity works, but fully qualified men were 
not then very numerous, and as other towns began to take up electric 
lighting, the marketable value of the services of such engineers rose 
very considerably. In many towns, as we have seen, the local 
authority failed to appreciate at their true worth the man who con- 
trolled their works, and therefore it was not surprising to witness 
a good deal of chopping and changing, men who had become 
familiar with the supply of a certain town and its needs leaving for 
,a better position, a new man coming to take up the thread where the 
other left it. In one case, in particular, we remember an assistant 
leaving his position to take a chief's place many miles away, and after 
a very short time, when a vacancy occurred at his original station, he 
was taken on again at double the salary he had been formerly 
receiving there. In some towns engineers have applied for their 
positions to be considered, and having failed to obtaifi what was 
due to them, have put in for more remunerative engineerships else- 
where, and have secured them. Then, when it has been too late, 
their Councils have found out their mistake, and a new man has 
been engaged at a higher salary than the old. It has takén five or six 
years in some towns for this state of affairs to be fully grasped, but 
to-day matters have, generally speaking, righted themselves, and 
borough electrical engineers in most places are doing pretty well, 
and no doubt will do better as their uudertakiugs extend. There are, 
however, a few towns yet remaining where councillors are so utterly 
in the dark as to the training and qualifications of an electrical 
engineer, that an application for an advance of salary is regarded 
as, well, to put it mildly, quite out of place. We are inclined to 
question the wisdom of delaying paying an adequate salary until 
the works are earning a big, or even a small, profit for the 
town. The non-paying stage is, as a rule, a time of anxiety 
and real hard work for the chief of a station, even more 
so perhaps than when the works are thoroughly established and 
well under the control of an efficient subordinate staff, and, if we 
may say so, running more or less automatically so far as the chief 
himself isconcerned. One of the stations where the electrical engi- 
neer seems to us to have been treated in anything but a generous 
spirit is Coventry, where the electricity works were started in the 


year 1895. The salary which Mr. G. S. Ram, whose name is quite - 


familiar to most electrical engineers in the kingdom, has received 
up to the present is £200 per annum. In 1897 the Council decided 
to carry out £20,000 extensions without thé aid of a consulting 
engineer, and for this Mr. Ram received an additional fee of £400, 
which was spread over two years. It is the intention to still do 
without a consultant in connection with future extensions, and the 
Committee wanted to raise Mr. Ram's salary to £400 per annum, 


* dating from last June. When the matter came before the Council, 
the attitude assumed by certain members was not, to say the least - 


of it, what one would have expected. To say.that Mr, Ram should 
wait until the works have turned the corner before putting in 
for an advance when there is heavy work of all sorts 
ahead, is unreasonable. 
ance. .than Coventry. has engaged engineers at a higher 


salary than £200 from the very first. As a matter of fact, the 


Coventry works have turned the corner and there is a gross. profit, 
and muuicipal works are not supposed to be run merely forthe pur- 
pose of making a profit—in fact, that should always be sacrificed for 
the sake of cheaper and more efficient supply. As one of the speakers 
stated at the Couucil meeting, no new manager of Mr. Ram’s qualifi- 
cations would assume control of the undertaking unless 9 salary of 
£400 or £500 were offered. Coventry is in many ways to be con- 


gratulated that its electrical engineer has remained for five years » 


without seeking for pastures new, and Mr. Ram, having a complete 
acquaintance with the needs of the Coveutry district and the 
working of the system is, we should think, well able to manage the 


concern satisfactorily. The Council ultimately decided to refer the - 


Committee’s proposal back for reconsideration, and perhaps modifi- 
cation. . One is tempted to wonder whether the fact that the gas 
supply at. Coventry-is municipal, and is only 2s. 5d. per 1,000, has 
anything to do with the inability of the electricity works to make 4 


Many a town of less import- . 
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larger profit after five or six years ‘running. The muvicipal ‘gas 
mauager receives £850 a year, and his hands are not tied iu respect 
to private business. Of course the gas protit is very large, aud this 
gees to be the controlling factor iu the situation. A further 
scheme of electricity works exteusious subsequeutly came before 
the Council, aud this matter was also referred ‘back. When the 
Committee has again reported on the subject we cannot 
believe that the Cvuuncil will fail to do: justice to Mr. Ram, upon 
whom the responsibility for the extensions will rest. 


auterbury.—The electric lighting undertaking has 
yielueda net profit of £268 for the past year. 


‘veydon.—A L.G.B. inquiry was -held last week into 
the application of the Croydon City Council for sanction to borrow 
£3u,.U0 for further extension of the electric lighting system. 


Budley,—At the meeting of the T.C. last week a letter 
was submitted from the L.G.B. on the proposal to wire the premises 
of persous taking electric supply from the’Corporation. The L.G.B. 
adbe ed to their previous decision not to sauction a loan for the 
purp.se, and declined to receive a deputation from the T.C. on the 
subject. 

E\inburgh,—At a meeting of the E.L. Committee of the 
T.C. .ast week, Bailie Mackenzie, the convener, gave in a report on 
the result of the recent deputation’s visit to English towns, in con- 
necti»n with the proposal to fit up M‘Donald Road station with a 
cooli g tower and condensing plant. The first town visited was 
Bolt: 1. When the deputation arrived the cooling tower and _ con- 
dens'og arrangements were in operation. There were large clouds 
of watery vapour hanging about the neighbourhood of the station, 
and as the horse-power production was only 2,500, while at 
MD. nald Road station this would be multiplied 12 times, the 
depiation decided that such a system would not suit Edinburgh. 
At C’dham, where 1,300 H.P. was at work, they saw another cooling 
towe.. where there were uo fans at,work, natural ventilation alone 
bein; depended upon. Here also there were large clouds of steam 
hauy.ug about the neighbourhood. In Loudon, where they saw the 
stati i of the Central London Railway at Shepherd’s Bush, there 
was -,J00 H.P. in operation, and the cooling tower was vomiting 
forth such immense clouds of steam and watery vapour that the 
mem ers of the deputation had to put up their umbrellas. Next 
the works on the South London Railway at Stockwell were visited, 
with similar results. At Brighton the station is in the middle of 
the ..wn among low-class houses and factories, and the cooling 
towei is erected on the top of the station roof, as would have to be 
done at M‘Donald Road. Here also the-deputation were con- 
clusively of opiuion that such an arrangement would not do for 
Ediuburgh, aud they unanimously recommended that at M‘Donald 
Rvad there should be neither couling towers nor condensiug plant, 
but that the waste steam should be seut up an iron pipe to the top 
of the chimney. The Committee adopted this recommendation. 


Giient.—The Municipal Council of Ghent has decided 
upon the construction of an electric power station for the supply of 
motive power and lighting to the town. The authorities hupe to 
supply current at @ maximum of 6 centimes*(‘6d.) per hecto-watt- 
hour for lighting purposes, aud 2°6 centimes (‘2cd.) for motive 
power. It is expected to have this station in full working order for 
October 1st, 19V2. . 


Girimsby.—The municipal electricity supply was in- 
augurated on Wednesday last. 


Halifax.—At a meeting of the “T.C. last week, the 
Tramways Klectricity Committee reported that they had resulved 
to apply to the L.G.B. for sauction to borrow £130,000 in connec- 
tion with the electricity department. 


Hampton Wick.—The U.D.C. has instructed Mr. 
Lacey, of Westminster, to report on the proposals of the Richmond 
Electricity Company to supply current at Hampton Wick. 


Italy.—Giuseppe Siciliano Comte d’Alaneta, of Chieti, 
Italy, has presented a project to the Italian Minister of Railways 
with an applieation for concession for the utilisation of the water- 
course of the Foro. The take of water would be 1,019 litres per 
second, which, by the aid of three successive falls, would be utilised 
for the development of motive power for the use of different 
factories in the vicinity, and the lighting of Foro, Guardiagrele, 
Orsagua, and other neighbouring communes. The project is due to 
Mr. Emilio Christini, engineer, of Chioti. 


— 


-_ 


Keighley—Mr. W. Mackintosh, from the Southport. 


Corporation electricity. works, is to be appointed assistant electrical 
engineer at Keighley. 


Kimberley, S.A.—The public electric light plant at 
Kimberley was formally inaugurated on October 15th. The New 
York Llewrical World says that the works have cost $125,000, aud 
Were carried out by Reuuert aud Lenz. The plaut comprises the 
following: ''wo z1z-4.P. Babcock aud Wilcox boilers of 110 lbs. 
steam pressure; a 144-tube Green economiser; a Worthington 
horizontal aud a compouud vertical feed pump; a 7,000-zinc tube 
Worthiugton coudeuser; a Worthiugton cvoliug tower served by a 
forced draught fan, driven by a 10-H.P. motor; two 2,220-H.P. eugiues, 
supp.ied by McIutosh and Seymour, for driving two direct-coupled 
Geicral Electric geuerators, each of 2,500-16-c.P. lamp capacity; two 
24-tou overhead tramways for the engine room, and an $-slab 
marble switchboard, fitted with 28, instruments. .Accumulators are 
to be provided at an additional: outlay of. $25,000. The present 
capacity of the plant is 5,000 16-c.P. lamps, but an increase is antici- 
pated. A portion of the work was prosecuted during the siege, and 





the ‘trenching operations were’ interpreted by the Boers td be 
connected with the laying of dynamite’ mines for their special 
beuetit. 2, 

Llandudno,—On Friday last a L.G.B. inquiry was held 
at Llanduduo as to an application by the Councii for power to borrow 
£1,/00 for electric lighting purposes. 


London,—BattrErsea.—There were about 50 applicants 
for the post of electrical engineer to the Borough Council, and of 
these three were selected to’ appear before the Committee, viz., 
Mr. Mackay (of Edinburgh), Mr. Nixon (of Kennedy & Jeukin), 
and Mr. Robinson (of Mr. Kobt. Hammond’s’ staff). Mr. Mackay 
was duly appointed at Wednesday's meeting. . 


Lowestoft.—The municipal electricity supply: was 
inaugurated on Tuesday last with appropriate Ceremony. Mr. 
W. C. C. Hawtayue is the consulting eugineer. -The plant is 
designed for an output of 225 Kw., aud further machiuery ison 
order of 250-kw. capacity. Further particulars will be given in our 
next issue. 


Maidenhead.—The L.G.B. has sanctioned the borrowing 
of £25,000 for the Corporation’s electric lighting scheme. 


Middlesbrough.—The T.C. is considering a report by 
Mr. Hammond, recommending extensions of the electric lighting. 
plant, at a cost of £21,000. The station is practically fully loaded. 


Nelsom—The T:C. has appointed Messrs.’ Gibbings and 
Baker to draw up plans and specitications for an electricity works 
in conjunction with the existing destructor. : 


North Metropolitan District (East Middlesex).— 
A meeting of the ratepayers of Southgate, in connection with the. 
East Middlesex electricity scheme, was held on Thursday evening 
last week. Major Brown, chairman of the Southgate District 
Council, presided, and Mr. W. C. C. Hawtayne was present. A. 
resolution in support of the Council's action was carried unani- 
mously. This is the first district in which a poll has not been 
demanded. : 

The result of the polling at Enfield was declared on Tuesday last, 
there being :—For the combination 1,691, against 2,734, showing a. 
minority of 1,043. This throws Entield out of the combination 
eutirely, and thus, so far, the private company has achieved its 
object. Nearly 50 per cent. of the ratepayers did not vote. 

The scheme has been defeated by the results. of the poll in the 
parish of Edmonton also, The counting took place on Tuesday, the 
figures being :—For the Bill 1,027 ; against, 1,597—majority against,. 
570. At Edmonton 5,573 voting papers were sent out. The matter 
was referred to at the meeting of the Edmonton~D.C. on Tuesday 
night, great disappointment being expressed at the way the voting 
had gone. ; af 


Norway.—A company has just been formed to supply 
Christiania with electrical energy for lighting and «power purposes 
on a large scale. The rights-to utilise water power about 25 miles 
from the capital have been obtained. 


Norwich.—Two manhole covers were blown off last week 
by an explosion of gas. 


Otley.—A report on the question of establishing elec-- 
tricity works in the town has been submitted to the D.C. by Mr. G. 
Wilkinson, of Harrogate,. The report favours the direct current 
three-wire system at 250 + 250 volts, providing for the supply. of 
6,750 8-c.P. lamps connected, at a total cost of £13,000... Cumpar- 
ing the cost of production with that of a supply in bulk from the 
Yorkshire Power Syndicate, it is stated that the former would be . 
cheaper, leading to a larger annual protit. 


Redcar.—The U.D.C. has decided to support the Cleve- ° 
land and Durham Electric Power Bill. gy 


Ryde,.—The B. of T. bas informed the E.L. Committee 
of the T.C. that it cannot grant power to trausfer the lighting 
order, but if, on the expiration -of the time fixed for the completion‘ * 
of the works, the Council is able to urge suflicieut reasons for. the 
order remaining in force, the Board would consider the. question of * 
deferring the revocation of the order, The Committee is inquiring 
the terms of various companies for introducing -the light. 


St. Petersburg.—The central station which is being 
constructed on the Isle of Gutujewski, St. Petersburg, by the Russian. . 
branch house of the Allgemeine Electricitats Gesellschaft (Germany) _; 
for lightiug and motive power, comprises four dynamos of 850 #.P. 
and a battery of accumulators. 


Sandown.—At the last meeting of the D.C. the Works 
Committee, reported that Mr. Mayes, resident engineer to the E.L. ‘* 
Companvy, had attended a. meeting aud discussed the details with * 
refereuce to lightiug the streets by electricity. The Committee, © 
after considering a. draft agreement, recommeuded that it be -* 
approved and forwardedto Edmundson’s Electricity Corporation. 
1t provided for the supply of 15 arc lamps of 75U ©.P., 30 ili¢an- 
descent lamps of 40 c.P., and as many lamps of 30 ©.P. as shall be 
required by the Council, to be fixed on the present lamp-posts. The 
agreement was approved. 

South Yorkshire Electric Power Bill.—A letter has 
been addressed to the Leeds Mercury by Mr. T. EB. Kay, secrétary to 
the company, contradicting a rumour that the above Bill willbe 
withdrawn. ... : : 

Swadlincote,—The B. of Ty has revoked the Swadlincote 
1897 electric lighting order. 
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Shannon Power Scheme.—In the present session of 
Parliament a Bill will again be introduced by the Shannon Water 
and Electric Power Company for the purpose of utilising the water of 
the river Shannon for hydraulic purposes and motive power. The com- 
pany proposes 'to generate and supply electricity, and “to acquire 
and work any patents relating to the supply of water for motive 
power, and to the generation and distribution of electrical energy.” 
The area within which the company proposes to carry on business is 
to be so much of the counties of Clare and Limerick as are within a 
radius of 30 miles of the townland of Springfield. The capital of 
the company is to be £365,000, divided into 36,000 shares of £10 
each, but with power to divide these shares into preferred half- 
shares and deferred half-shares. Upon this capital borrowing 
powers are sought to be exercised to the extent of £180,000 by the 
creation and issue of debenture stock. The Bill will be bitterly 
opposed if it in any way interferes with Lough Derg. The people 
interested in this large inland sea are extremely jealous of any 
encroachments being made on its waters. It is said that if the 
scheme is carried out as proposed it will lower the lake considerably, 
thereby injuring the navigation and the fisheries. It is to be hoped 
that an important scheme like this may not be marred by the action 
of a small minority. 


Spain.—A_ Belgian syndicate is reported to have the 
intention to put down a large plant-to utilise the water-power of the 
Segre River, and to transmit the electrical energy generated to 
Barcelona for lighting and power purposes. 


Sudbury.—The T.C. has passed estimates amounting to 
£20,000 for the proposed electricity works and refuse destructor. 


Swansea.—The delay in completing the electricity 
works is said to be due to materials not coming to hand promptly. 
The E.L. Committee is informing contractors that penalties will be 
enforced. 


Tettenhall.—The U.D.C. at the monthly meeting on 
Friday consented to the application of the Midland Corporation for 
Power Distribution, Limited, for a prov. order for the supply of elec- 
trical energy in the district. 


West Ham.—The Guardians having interviewed half-a 
dozen London electrical consultants, have appointed Mr. Pyke 
(Owen, Lucas & Pyke), consulting electrical engineer, in connection 
with the new infirmary, at a fee of £125. 


Worcester.—Mr. Sutherland has returned to his duties 
as electrical engineer after a long leave of absence on account of ill- 
health ; and in conjunction with this, certain changes on the staff 
have been made. Two vacancies have occurred recently, and no 
fresh appointments have been made. The City Council has now 
decided to appoint Mr. E. E. Hoadley (who, during Mr. Sutherland’s 
absence, has acted as electrical engineer to the committee’s satisfac- 
tion) as chief assistant in the electricity department at a salary of 
£250 per annum, and that he be permitted to receive, in addition, 
3 per cent on the Council’s outlay for supervising the wiring of 
houses, &c. Mr. Hoadley will give special attention to the proposed 
additioual generating station, which has been under the considera- 
tion of the committee and his department during Mr. Sutherland’s 
absence. 


Yorkshire Electric Power Syndicate.—A deputation 
representing the syndicate met the representatives of several 
U.D.C.’s last week at Bradford, to discuss the provisions of the Bill 
which the company is promoting in Parliament. The chairman of 
the syndicate, Mr. A. G. Lupton, presided, and explained the objects 
of the company. A number of questions were asked and answered. 





ELECTRIC TRACTION NOTES. 





Blackpool.—T'o-morrow the members of the Electric 
Tramway and Lighting Committee will witness a series of experi- 
ments as an outcome of the recent fall of telephone wires at Liver- 
pool. The Committee have arranged for a public demonstration of 
the utility of Mr, R. C. Quin’s patent “cut-out” which shuts off 
the current in the event either of a breakage of a trolley wire or 
ofany overhead wires falling and coming into contact with the 
trolley wire. It has been in use on the Blackpool tramway for 
about two years. 


Bolton.—Consequent upon the increasing demand for 
current both for traction purposes (in connection with the clectric 
tramway system) and lighting, the Bolton Corporation Electricity 
Department are completing some important extensions at the central 
generating station, Spa Road. In connection with the tramways, a 
dozen wdditional heavy bogey cars will soon be placed on service, 
whilst the use of electricity for lighting is growing apace. With a 
view to making provision for future developments, the electrical 
engineer (Mr: A. A. Day) has been formulating a plan as to the 
capacity of the existing buildings and site for additional plant, 
which it is proposed to lay down by gradual instalments, as the 
need may present itself, The existing plant includes engines ofja 
aggregate output of 4,500 H.p. supplied with steam by nine boilers, 
aid it is prepo<ed to add two 1,500-H.p. engines with an equivalent 
boiler power. An extensiou of the boiler shed and the erection ofa 
ueW chininey will ve requisite. Sey 


Bradford.—The City Council, on Tuesday, decided to. 


proceed with the Idle-and Thackley, Clayton and Queensbury and 
Farsley sections of the Corporation tramways. 


Central London Railway.—Sir Benjamin Baker and 
Mr. Basil Mott, the engineers to the Central London Railway, have 
prepared the estimates required by Parliament showing the capital 
which will have to be expended on new works in the event of the 
Bill of this company receiving the sanction of both Houses. The 
total estimated expenditure, says the Financial Times, is put. down 
at £465,227, of which the proposed loop line extension from the 
Bank to Liverpool Street is estimated to cost £398,671. Of this 
sum £41,000 will be expended on the actual station accommodation, 
and £248,330 is the estimated cost of clearing an area of 20 poles for 
the Liverpool Street station. The balance of the total estimated 
expenditure will be spent on the construction of a loop line at the 


Shepherd’s Bush terminus, which is estimated to require £59,922, - 


and on a siding under Throgmorton Street, which will cost £6,634, 
To meet this expenditure Parliament will be asked to sanction the 
creation of £600,000 additional ordinary capital, which includes a 
sum of £50,000, which may be expended as interest out of capital 
during the construction of the above works. 

The claim by Lord Herschell and another against the Central 
London Railway, to which we referred last week, came -before Mr, 
Penfold, arbitrator, again on 8th inst., Mr. Arthur’ Manton and 
Sir Douglas Fox having given evidence to the effect that the con- 
struction of the railway had nothing to do with the damage to the 
property, the inquiry was adjourned to March Ist. 


Cheltenham.—The tramways company is at preseut, 
according to the New York Hlectrical World, making extensive 
purchases of American equipment, &c. The Lorain Steel Company 
has been awarded a contract for 800 tons of steel rails; the John A. 
Roebling’s Sons Co., of New York, have secured a substantial order 
for wire, while the Morris Electric Company will ship about 
100 tons of trolley poles, brackets, &c., manufactured by the Electric 
Railway Equipment Company, of Cincinnati, Ohio, and a quantity 
of general supplies. These contracts were placed by Mr. Thomas 
Nevins, of Thomas Nevins & Son, of East Orange, N.J., who sailed 
at the end of January for Europe. 

County Kerry.—The Kerry County Council had under 
discussion last week an applicatien from the Irish Electric Railway 
Company for permission to construct a railway connecting Castle- 
townbere with Kenmare. Mr. Lane Joynt appeared for the 
promoters; Mr. Morphy, instructed by Rees & Sony opposed oi 
behalf of Lord Lansdowne. The construction of the line would 
mean an expenditure of £700,000, which would be of immense 
benetit to the district. The scheme was unanimously approved of, 
subject to the report of the county surveyor. 


Crewe.—The Light Railway Commissioners will not 
approve the light electric railway scheme. 


Darlington. — Messrs. Kennedy & Jenkin recently 
reported to the T.C. upon the value of the present tramways system, 
and the estimated cost of laying down a new system. 


Denton,—At the Manchester Assizes last week an action 
for damages for personal injuries was brought by John Hall, collier, 
of Hyde, against the Oldham, Ashton, and Hyde Electric Tramway 
Company. Plaintiff was injured in a collision between the cars on 
defendant's system, and the question of the liability of the com- 
pany through their negligence was not disputed. A verdict was 
found for the plaintiff for £209. 


Dublin.—An important action has been going on in the 
Dublin Courts for some days past, in which a Mr. Fitzgerald claimed 
£6,000 damages against the United Tramways Company for neglect- 
ing to sand the streets regularly, whereby a horse which plaintiff 
was driving slipped and fell, throwing him to the ground and 
severely injuring him by fracturing his thigh, hurting his spine, and 
giving him so bad a shock, that he never properly recovered himself 
since. A great deal of evidence, expert and otherwise, was heard 
on both sides, but the jury found for the plaintiff, and he was 
awarded £1,000 damages. 


Dundee,—The electric tramways extensions to the east 


“and west outskirts of Dundee were last weck examined by Colonel 


Donop, of the Board of Trade. 


France,—La Francaise Electrique Compagnie de Con- 
structions Electriques et de Traction is the name of a compaly 
which has just been formed in Paris, with a capital of £100,000. 


Leeds,—At a mecting of the Tramways (Works) Sub- 
committee, some discussion took place with reference to the recent 
accident at Liverpool. The opinion was expressed that such an 
occurrence was highly improbable iu Leeds, where due precautions 
had been taken to prevent falling telegraph and telephone wires 
from coming into contact with the trolley wires, and to immediately 
switch off the current in the unlikely event of the latter breaking. 
It is understood that the Corporation will be represented at the 
Liverpool inquiry by an expert, and that a full note of the evidence 
will be taken for the information of the Councillors. . 


Leigh.—The Tramways and Electricity Committee have 
decided not to entertain the proposals of the South Lancashire 
Tramways Company for the construction of branch lines of electric 
tramways in the borough, and have recommended the Council to 
promote a Bill in Parliament next session for power to construct 
municipal tramways. The lines under consideration are single, aud 
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will be 4 miles and 2 furlongs in length. The cost of construction, 
including 14 cars, car shed, workshop, and preliminary expenses, has 
been estimated at nearly £46,000. 


Liverpool.—The traffic returns of the electrical tram- 
ways for the last fortnight show the receipts to have been £15,469, 
against £13,153 in the corresponding fortnight last year. The 
milexge was 380,708, against 321,699; the number of passengers 
carried, 3,341,317, against 2,544,991—an increase of 796,326. The 
composition of the rolling stock reported was 17 horse cars and 
omuibuses and 264 electric cars, against 219 horse vehicles and 82 
electric cars in the same fortnight last year. 


Wanchester.—The relaying of the tramway lines both 
in Manchester and Salford, so as to adapt them to electric cars, is 
being rapidly proceeded with. Inthe Royal borough (Salford) they 
are very forward, although in Manchester the greater part of the 
work on the Cheetham Hill and Hightown routes has been done. 
The poles in Manchester, however, have met with condemnation in 
the local press. 


Manchester and Liverpool Railway.—The Parlia- 
meniary Committee of the Salford Corporation have decided to 
oppose this Bill. 


The Metropolitan Railway and Electric Traction.— 
It is stated in the press that a private meeting of the District and 
Met: politan Railway Joint Committee was held at the offices in 
Victuria Street on 7th inst., for the purpose of considering the 
tend-rs which have been submitted for the conversion of the Under- 
gro\':d Railway from steam to electric traction. The subject having 
now veen fully considered by the committee, the decision as to the 
letti:.¢ of the contract will rest with the boards of directors of the 
resp:ctive companies, who will probably make a definite selection 
in tue course of the next week. Mr. Forbes says that the com- 
pan‘cs are in the position of a man having too many advisers. 


‘iddleton.—The T.C. is to borrow £37,500 for electric 
tran way purposes, 


\ew York Elevated Railroad.—The conversion of the 
Ne. York Elevated Railway.from steam to electric power will, it 
is es ected, be completed by June next. The magnitude of the 
und: taking may be guessed from the fact that the system will be 
the ‘argest of any yet attempted in any country. On two consecu- 
tive days of last year the railway carried 1,700,000 passengers, and 


duriig the heaviest period of traffic 280 trains, or 1,280 cars, were 
ru ver hour, the total for the 24 hours being 4,820 trains making 
43,50 train-miles, and 2,189 cars making 198,390 car-miles. The 


record traftic figure for the system for 24 hours was reached in 1892, 
whe:: 1,075,000 passengers were carried in one day. The system 
adopted comprises, as has been already stated in these columns, 
eig!! 8,000-H.P. three-phase Westinghouse generators in a single 
powcr station, delivering power at 11,000 volts through three con- 
ducior cables, to step-down transformers located in seven sub- 
stations. These sub-stations are in convenient proximity to the 
railway lines, and contain 1,500 kw. Westinghouse rotary converters 
rec: iving current from the step-down transformers at 390 volts, and 
delivering continuous current through single conductor cable to the 
third rail at 625 volts. The principal electrical contractors are the 
Westinghouse Company. We are informed that the idea of uni- 
formity and symmetry is carried out toa much greater degree than 
has ever been done before, and there are, of course, many features 
bo ll are novel or which have only been used on a small scale 
hitherto. 


Portsmouth,—The reconstruction of the tramways in 
this borough (acquired by the Corporation from the Tramways Com- 
panies) for electrical traction was commenced on Monday morning. 


Ncarborough.—For the information of Parliament an 
estimate of expense under the Scarborough Electric Tramways Bill 
has been deposited at the Private -Bill office, the total of which is 
£79,545, 


Stirling.—The B. of T,, after hearing objections by the 
Loval Tramway Company and the British Electric Traction Com- 
pany, have given powers to the Town Council of Stirling to purchase 
that part of the tramway lines within the burgh. It is expected, 
however, that an arrangement—unless a better offer crops up—will 
be made whereby the British Traction Company will‘ acquire the 
whole line and work electrically. 


Nunderland,—On 8th inst. the engineers of the Sunderland 
Post Office made a number of experiments at Southwick-on-Wear to 
see the effect of a falling telegraph wire on the overhead equipment 
of the Sunderland Corporation electric tramway system. A New- 
castle paper says that when a telegraph wire was thrown across 
the unguarded trolley wire it was fused through, amid brilliant 
flashes of electric sparks. With the guard wires adjusted, however, 
the telegraph line failed to come in contact with the-trolley wire 
When, however, the telegraph wire was purposely made to wind 
round the guard wires, and so touch the trolley wire, the result 
Was the same as before. 

On 7th inst. trial trips were made over three new sections of the 
Corporation electric tramways. 


Tunbridge Wells.—The T.C. is going to discuss ‘the 
question of adopting electric traction at an early date:: 

Wallasey.—A‘ the last meeting. of the D.C., Mr. Barber 
asked the chairman of the Works Committee if he would see that 
the National Telephone Company putall oftheir wires underground 





in positions where, if overhead, they would come over the new 
electric trolley wires when erected. Mr. Lee replied that the Com- 
mittee would insist upon all wires being placed underground. 


Waterloo and City Railway.—It is stated in the 
daily press that from 1st inst. a double improvement has been 
effected in the working of this railway during the hours of busy 
traffic in the morning. Trains now start every 5 minutes instead of 
at intervals of 6 minutes as hitherto. No sooner has a train left 
the platform at Waterloo than its place is taken by the succeeding 
train, and thus waiting.on the platform and unseemly crowding 
into the train are both avoided. 








TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones,-—At the last Council meeting 
Mr. Alexander, Convener of the Telephone Committee, stated that 
he hoped to be able to supply a few subscribers by the beginning of 
March. The work was being pushed forward as speedily as 
possible. , 


Manchester Telephones.—At a meeting of the Swinton 
and Pendlebury District Council on Monday evening, the chairman 
stated that the scheme adopted at a recent meeting at Salford of 
local authorities in the Manchester telephone area in favour of 
municipalisation, would shortly be submitted to the Manchester 
Corporation sub-committee. There is reason to believe that the 
proposal will be carried to a successful issue. 


Newport Telephones.—The Parliamentary Committee 
of the Corporation has reported unfavourably on the proposal of 
establishing a municipal telephone system in the town. 


Portsmouth Telephones.—The Town Council has 
resolved by a two to one majority to proceed with a scheme of 
municipal telephones. The scheme provides for all wires being 
underground. 


River Plate Telegraphs.—The Review of the River 
Piqte says that the National Telegraph Department has purchased in 
London the 21 miles of cable necessary for passing the Straits of 
Magellan, so as to connect up Tierra del Fuego with the southern 
line now in course of construction. From Tilly Bay the line will 
be taken on to San Julian, Puerto Deseado and Rio Gallegos, and 
will finally reach Punta Dungeness to cross over the Straits to Tierra 
del Fuego. 


Telegraphic Interruptions and Repairs :— 
CaBLEs. INTERRUPTED. REPAIRED. 
Arrican—St. Louis (Senegal)-Bathurst .. .. Aug. 25,1900 .. ° 
South AmErican—Pari-Maranham ; -. March 1, 1900 .. 


Cayenne-Pinheiro .. “ ve .» Nov. 26, 1900 
Latakia-Cyprus ee -. June 20, 1899 
Marseilles-Barcelona .. .. Jan. 7, 1901 ae ee 
Fao-Bushire ee +» Feb. 6, 1901 ee ee 

LANDLINES :— 
SourH, AMericoan—Communication with Car- 
thagena and Baranquilla .. ee »» Dec, 8, 1900 
Cuinese—Tientsin-Pekin .. ee ee -. Junell,1900_ le. ee 

Pekin-Kalgan .. ee ee ee -- June 14,1900 .. ee 

Kalgan-Maimatchin ‘. ‘ ‘ -» June 80,1900 .. ee 

Tientsin, via Shanghai .. oe June 16, 1900 ‘ 

Tientsin and Taku via Helampo . June 18,1900 .. ee 

Shanghai-Amoy ..~ .. oe P -. Jan. 18,1901 .. ee 
All lines connecting Cochin China with 

Thuanan .. ee ea ae = .. Ooct..28,1900 .. 
Communication “via Hanekine” interrupted 

on Persian territory, .. ee ve se . ee ee 
Lines beyond Vallona, Monastir, and Elbassan Feb. 10,1901 _ .. es 
Saigon-Bangkok ee ae es +e -» Feb. 11,1901 <;. Feb. 12, 1901 


The Pacific Cable—The Melbourne correspondent. of 
the Times says that much irritation has been caused in mercantile 
cireles in Melbourne by the refusal of the Victorian Government to 
accept the reduced rate of telegraphing to England offered by the 
Eastern Extension Company, Victorians are under the disadvan- 
tage of paying 4s. 10d. per word, while New South Wales, South 
Australia, Western Australia, and Tasmania only pay 3s. 6d. Mr. 
Crick, Postmaster-General of New South Wales,‘strongly criticises 
the threat of the Canadian Government to withdraw from the 
Pacific Cable agreement if the rates are reduced, pointing out that 
Canada only pays 1s. a word to England, while begrudging a reduc- 
tion from Australia to 3s. 6d. Sir George Turner considers Victoria 
bound in honour to maintain the 4s. 10d. rates until Great Britain, 
Canada, Queensland, and New Zealand agree. to the Hastern 
Extension reduction. 

The Times states that the Pacific Cable Board, which will control 
and manage the all-British cable from Vancouver to Australia and 
New Zealand, has now been constituted. The representatives of the 
Imperial Government are Sir Spencer Walpole, the late secretary 
to: the Post Office; Mr.'G: E. Yorke Gleadowe, of the Treasury ; 
and Mr. W. Hepworth Mercer, one of the Crown agents for the 
colonies. The colonial representatives are:—Lord Strathcona, 
High Commissioner for Canada, representing the Dominion; the 
Hon: Henry ‘Copeland, Agent-General for New. South Wales, 
Lieutenant-General Sir Andrew Clarke; Agent-General for Victoria, 
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representing New South Wales, Victoria, and Queensland ; and the 

Hon. W: Pember Reeves, Ageut-Geueral for New Zealand, repre- 

senting that colony. : H 
The cable, as our readers are aware, is being constructed by the 


Telegraph Construction and-Maintenanee-Company, Limited, and ~ 


the contract price is £1,795,000. The two sectious of the line— 
Vancouver to Fanning Island, 3,653. miles; and-- Fanning Islaud to 
Fiji, 2,141 miles—will cost. respectively £1,067,602 and £338,358, 
and will be completed by the end of-1902, . The other three sections 
—Fiji to Norfolk Island, 1,019 miles, Norfolk Island to Moreton Bay, 
Queensland, 906. miles,-and Norfolk Island to New Zealand, 513 
miles, or 2,438 miles in all—will cost £339,040, and will be com- 
pleted by June 30th, 1902. 





CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—March 15th. The E,.L, Committee wants 
tenders for fuel economiser and Babcock & Wilcox boilers. See 
“ Official Notices ” to-day. 


Amsterdam (Holland),—April 1st. The Communal 
Council will on this date consider tenders for the supply and erec- 
tion of all the motors necessary, and the installation of the \electric 
lighting of the power station, switchboards, &c. Conditions from 
the Municipal Printing Office,-10 florins (8s. 4d.). Information 


from the manager .of the office of Electricity, Achterburgwal, 213, . 


Amsterdam. 


Accrington,—February 28th. The Corporation wants 
tenders for two steam dynamos (185-kw.), condensing plant, balancer, 
battery, piping, arc lamps and pillars. See “Official Notices” 
February 8th. 


Beckenham.—February 25th. The U.D.C0. wants ten- 
ders for boilers, steam alternator, and combined ‘engine, dynamo 
aud motor set, pipework, batteries and switchboard for electricity 
works extensions. See “Official Notices” January.25th. 


Bermondsey,—February 25th. The Borough Council 
wants tenders for switchboard and instruments, and Lattery. See 
“ Official Notices” February 8th. 


Bournemouth,—March 2nd. The T.C, invites tenders 
for 42 electric cars. See ‘“ Official Notices” January 11th. 


Bournemouth,—March 4th. The T.C. wants tenders 
for three steam dynamos, and two steam-driven surface condensers. 
See “ Official Notices ” January 18th. 


Bray.—March 14th. The U.D.C. is prepared to receive 
tenders for Lancashire boiler and accessories, one 150-Kw. high 
speed steam alternator, aud one 25-kw. rope-driven alternator and 
accessories. See “Official Notices” to-day. 


Brighton.—February 25th. The Council-wants tenders 
for continuous currentarc lamps, &c., for street lighting. See 
“ Official Notices ” February 8th. 


Bristol.—The plans and draft specification for the super- 
structure of the Avonbank works will shortly be ready, and the 
secretary to the Electrical Committee has been instructed to adver- 
tise for tenders. Tenders will also be invited for a power switch- 
board, aud for.converting a transformer to a dynamo. 


Cardiff.—March 18th. The Corporation wants tenders 
for steam, exhaust and other pipes, engine house flooring, switch- 
board gallery, &c., for electric tramways department. See “ Official 
Notices ” to-day. 

Chard,—The Corporation has decided to invite schemes 
and suggestions with a view to the public lighting of the town by 
electricity. 

Clyde.—March 11th. The Trustees of the Clyde Navi- 


gation invite tenders for a 3-ton electric wharf crane for Prince’s 
Dock. See “ Official Notices,’ February 8th. 


Croydon,—February 16th. The Borough Council wants 
tenders for two dryback boilers for the electricity works. See 
“ Official Notices” February 1st. 


Dundee, — February 25th. ‘The Gas Commissioners 
want tenders for underground electrical conduits and necessary 
jointing apparatus, See “ Official Notices ” to-day. 


Eastbourne.—March 4th. The Corporation wants ten- 
ders for trausfurmers, sub-stations and equipments ; mains, conduits, 
&c., arc lamps and posts. See “ Official Notices” to-day. 


Glasgow.—February 22nd, The Corporation wants ten- 
ders for the supply of 100 car equipments and spare parte for same. 
See “Official Notices” February Ist. nie 


Halifax.—February 26th. The Electricity Committee 





wants tenders for a set of accumulators. See “ Official Notices” . 


to-day. 


Holland.—March 25th. Tenders are being invited until _ 


March 25th next by the municipal authorities of Amsterdam, for 
the equipment of a central electric lightiug station in the city. 


Launceston (Tasmania),—April 22nd. The Corpora- 
tion wants tenders for the supply of 500 electric meters. See 
“Official Notices ” January 11th. 


L.C.C.—February 19th. The L.C.C. wants tenders for 
the supply of two blocks of water-tube boilers for the tramways 


generating station at Camberwell. See “ Official Notices” January - 


25th. 
Long Eaton.—The U.D.C. wants tenders for producers, 


gas engines, dynamos, and switchboard, feeder and distribution © 


cables, and conversion of street lamps. See “Official Notices” 


January 25th. 


Luton.—March 4th. The T.C. wants tenders for elec- 
trically lighting the Council Chamber, Town Hall, Free Library, 
Corn Exchange, and Baths. See “ Official Notices” January 18th. 


Luxembourg.—The communal authorities of Rumelange 


in the Grand Duchy of the Luxembourg are at present preparing 


plans for the construction of an electric lighting station. The © 


adjudication will be announced at an early date. Particulars may 
be had on application to the communal administration. 


Manchester.—The Ship Canal Warehouse Company 


wants tenders for 22 electric jib cranes. 


New South Wales.—March 4th. The New South 
Wales Government Gazetie states that tenders will be received at the 
Ratlway Commissioners’ . Office, Bridge. Street, Sydney, until 


._ Monday, March 4th, 1901, from persons willing to contract for the 


supply, delivery, and laying of about 29 miles of 6,600-volt three- 
core lead-sheathed cable, and of about two miles of other cables, 
together with the necessary troughing, filling-in compound 
armouring, é&. : 


Roumania,— April 8rd. Tenders are again being 
invited until April 8rd by the municipal authorities of Ploesti, 
for the construction of an electric tramway in the town and the 
working of the same during a period of 30 years. 


Spain.—February 21st. The Secretary for Foreign 
Affairs has received a dispatch from H.M. Ambassador at Madrid, 
stating that tenders are invited by the Spanish Government, not 
later than February 21st next, for the establishment of a telephone 
system in the City of Huelva; particulars at the Commercial 
Department, Foreign Office. . 


Spain.—February 28th. The municipal authorities of 
Alcaraz (province of Albacete), are inviting tenders until February 
28th, for the concession for the electric lighting of the town. _Par- 
ticulars may be obtained from, and tenders are to be sent to, El 
Secretaria del Exmo, Ayuntamiento Constitucional de Alcaraz 
(Albacete). 


Stock port.—March 6th. The Gas and Electricity Com- 
mittee wants tenders for condensing plant. See “Official Notices” 
to-day. 

Taunton.—February 25th. The Corporation wants ten- 


ders for two 100-xw. tramway generators, one engine, switchboard 
and connections. See “ Official Notices” February 8th 


The Hague (Holland),—March 25th. The Communal 
Council administration wants tenders for the-supply and erection 
of engines and electric plant for the-electric lighting>of the town. 


Stirling.—February 15th. The T.C. invites tenders 
for two 350-H.P. engines and dynamos, and Lancashire boilers 28 
feet x 8 feet. See “Official Notices” February 8th. 


Wallasey. — March 4th. The U.D.C. wants tenders 


for the erection of car sheds, workshops, &c., also for extension of 


‘ the electricity works (buildings and plant, including boiler, con- 


densing plant, cooling tower, crane, engines and dyuamos, cables, 
economisers and transformers). See two “Official Notices” 
January 25th. 


Wallasey.—March 4th. The U.D.C. wants tenders for 
the overhead equipment of about 10 miles of tramways, the supply 
and erection of section boxes, and the bonding of rails. See 
“ Official Notices ” to-day. 


Wimbledon,—February 18th. The U.D.C. wants ten- 
ders for the supply of steam and other piping; moving boilers, 
pumps, &c. ; also supply of surface condensing plant and two water- 
tube boilers for electricity works extensions: See “Official 
Notices ” January 18th. 


Worthing.—February 25th. 
offers from electrical wiring contractdrs willing to undertake “ free ” 
wiring for consumers’ premises. See“ Official Notices” to-day. 


. (Continued on page 287.) 
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FULHAM ELECTRICITY WORKS. 


Tur Borough of Fulham has marked the dawn of the new 
century by the inauguration of a combined refuse destructor, 
electricity supply, and disinfector scheme, the whole present- 
ing several novel and interesting features: these are 
described in the following account, which, through the 
courtesy of the consulting engineer and the contractors, we 
are privileged to give. 

(‘onsiderable discussion has taken place from time to 
time at Fulham on electrical matters, but no very definite 
ste}, Was taken to provide an installation until May, 1895, 
when a Committee was appointed on the motion of Mr. 


obtained in the summer of 1897, and soon afterwards a@ 
deputation visited various towns with the object of satisfy- 
ing the Vestry as to the desirability of the proposed 
undertaking. 

The result of these investigations was that in April, 1898, 
Mr. Medhurst was instructed to prepare the necessary plans 
and specifications for a combined scheme, to be erected on 
an excellent riverside site, which the Vestry had with' com- 
mendable foresight acquired a year or so previously, 

In view of the growing demand throughout the country 
for electric light and power, it was considered desirable to 
increase the capacity of the station beyond that originally 
proposed, and it will now supply a total of 30,000 &8-c.P. 
lamps connected to the mains, exclusive of spare plant. 
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VIEW OF STATION BUILDINGS, SHOWING INCLINED ROADWAY. 


ASH-HANDLING RatLway, ovTsipE THE Borner Hots, 


W. R. Sayer, a veteran member of the Vestry, to consider 
the desirability of obtaining electric lighting powers, with a 
view to erecting electricity works in conjunction with a 
refuse destructor. Mr. Tom Green, the leader of the 
Moderate party, was elected chairman of the Committee, and 
devoted much time and attention to the duties of his posi- 
tion, which he held with conspicuous success until the vicissi- 
tudes of party warfare and the birth of the new Fulham 
Borough Council necessitated the appointment of a new 
chairman in the autumn of 1900. Mr. Timothy Davies 
was then elected to this important position, which he still 
holds, : 

In the autumn of 1895 the Committee resolved to obtain 
expert advice on the whole subject, and Mr. F. H..Med- 
hurst was appointed to report on the subject generally. 

The recommendations contained in his report were, 
briefly, that a combined scheme consisting of a refuse 
destructor, electric lighting works, and a disinfector would 
he a commercial success, and that an initial installation 
should be put down on the high pressure a'ternating system, 
to supply some 15,000 8-c.p. lamps. The Vestry therefore 
decided to apply for an Electric Lighting Order, which was 





The capital outlay amounts to over £100,000, and the . 
contracts entered into are as follows :— 


Buildings, comprising destructor house, engine room, 
offices, and transformer chambers, also a small 
building for public disinfecting purposes, F. G. 
Minter, Westminster ... as das ee bs 

tefuse destructor, steam-raising plant, inclined road- 
way, and chimney shaft, Horsfall Destruetor Com- 
pany ... ry sae ree aaa pe : 

Generating plant, including steam pipes, condensing 
plant, mains, &c., and apparatus for the above- 
mentioned disinfector building, General Electric 
Company, Limited, of London and Manchester 


£22,970 


16,760 


46,000 


Additional contracts for the supply of coal-handling 
plant, meters, well sinking, extra foundations, and engineer- 
ing expenses increase the total to £108,000. 

The generating station is situated on a well-adapted site 
in the Townmead Road, having an area of about 4 acres, 
and a frontage to the Thames of 370 feet protected by a 
massive quay wall. The present works cover but a small 
portion of the site, and there is, therefore, ample space for 
the extensions: which will no doubt be necessary at no 
distant date. , 

F 
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Thegeneral arrangement of the buildings will be seen in the 
plan below. Substantial construction and due provision for 
light and ventilation have been aimed at, with considerable 
success. Externally they are of red brick, with relieving 
bands of white Suffolk brick. The boiler and engine rooms 
are parallel to each other, and at right angles to the river, 
the offices standing between the end of the engine room and 
the river wall. The offices, therefore, face the river, and 
comprise the following apartments on the first floor :— 
Resident engineer’s office, assistant engineers’ office, chief 
clerk’s office, general office, attendant’s room, lavatory and 
bath room. There is also a testing room on the first floor of 
this block, and on the ground floor there are stores, a meter- 
testing room, workshops for light work and repairs, the 
water-softening and filtering room, with the well-pump driving 
gear. Beneath this block of offices is also the pump room ; 
both these latter rooms being reached from the engine room. 
Access to the offices is from outside. In addition a corridor 
leads direct from the offices to the switchboard gallery, and 
a window in the assistant engineers’ office affords a complete 
view of the engine room. 
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means of an opening in front of the bridge, the flue to thig 
opening being provided with a suitable damper, so that the 
boiler may at will be heated from the destructor or be fed 
with coal. Provision has also been made for firing the 
boilers by hand in the event of interruption in the working 
of the mechanical stokers, and forced draught has been 
applied to each boiler. 

Coal will be brought to the station by water, and will be 
raised from the lighters alongside the quay by a steam crane 
fitted with Hone’s patent grab. It will then be dropped 
into an Ingrey weighing machine, which automatically weighs, 
records and discharges the loads and adds up the successive 
quantities passing through the machine. After being dis- 
charged from the shoot of the weighing machine, the coal will 
be conveyed to the top of the bunker by an electrically-driven 
elevator, whence it will be deposited in different parts of the 
bunker through shoots. 

The refuse is fed into the destructor furnaces through 
charging openings on the tops of the blocks of cells, as 
mentioned above, the refuse itself closing the openings when 
the operation of charging is complete, and thus obviating the 
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The destructor and boiler house is a lofty building, 35 feet 
high to the springing of the roof, 137 feet in length, and 
87 feet wide. It contains 12 destructor cells, with room for 
four additional cells. The present cells are arranged in 
two groups of six each on either side of six Babcock and 
Wilcox boilers, and are capable of efficiently destroying 120 
tons of refuse in 24 hours, 

Over the boiler-firing floor, and extending from end to 
end of the building, is the tipping floor, to which the carts 
are brought for the purpose of discharging their loads on to 
the tops of the groups of cells where the refuse is fed into 
the furnaces. ‘The tipping floor is arranged to allow of the 
storage of a considerable quantity of refuse, so that the 
working of the plant may be continued without interruption. 
Access to the tipping floor is obtained by means of an 
inclined roadway having a gradient of about 1 in 14, at the 
foot of which there is a weighbridge and house, where an 
account will be kept of the weight of refuse brought in. 

The destructor furnaces are of the standard Horsfall type, 
each having a grate area of 30 square feet. The boilers are 
of the Babcock & Wilcox water-tube pattern, each having a 
heating surface of 1,284 square feet, and each provided with 
Vicars mechanical stokers electrically-driven by a motor. 
The destructor gases are led into each of the boilers by 





SECTION OF WELL. 


necessity for doors on the tops of the furnaces. Each furnace 
is provided with a sloping firebrick hearth on which the 
refuse rests before being drawn forward from below on to the 
grate bars. The grate bars have fine spaces between them, 
and are made all in one length, so that there is no obstruction 
‘to the clinkering tools in traversing the length of the bars. 
The furnace crown is composed of fire-resisting blocks, specially 
mixed and burned, and capable of standing not only high 
temperatures, but rapid changes of temperature. At the 
sides of the furnaces, and extending about 8 inches above the 
grate bars, are cast-iron side boxes through which the whole 
of the air for combustion is passed. These boxes serve the 
double purpose of heating the air for combustion, and at the 
same time protecting the sides of the furnaces from the under- 
mining action which takes place with brick sides owing to the 
clinker adhering thereto and causing rapid deterioration. Each 
of these side boxes is provided with a valve controlled from the 
front of the furnaces, and openings for the delivery of the 
mixed air and steam, forming the blast, into the ashpit under- 
neath the grate bars. The air for the blast is drawn from 
above the charging decks of the furnaces, through large hoods, 
by means of powerful steam blasts, and thus ventilation of the 
upper parts of the destructor house is assisted, and any effluvia 
arising from the refuse on the decks are partially drawn off 
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and passed into the furnaces, The steam trumpets by which 
the blast is promoted are of special construction, the principal 
feature being the adoption of the Horsfall flat steam jet 
apparatus, which gives the maximum of blast with the mini- 
mum of steam used. The blasts force the air into longitudinal 
air passages extending under the furnaces and communicating 
by means of the valves above described with the side air boxes 
of the furnaces. There is a single outlet for the products of 
combustion from 

eacli furnace placed 


in the crown of the Feeding Floor 


Feeding Hele 





Cleaning doors are provided for the removal of the dust at 
any time without stopping the furnaces. 

The chimney, which was also built by the Horsfall 
Destructor Company, Limited, has a height of 100 feet and 
an internal diameter of 8 feet. It is octagonal in form, and 
is lined throughout with firebrick. 

The engineer estimates that about 40,000 tons of refuse 
will be passed through the destructor per annum, end 
places its calorific 
value at ,'th that 
of good steam coal. 
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back of the furnace 34 inches diameter, 
are thus subjected to Section or Horsratt Destructor Furnaces. which supplies 


a temperature of 

froin 1,800 to 2,000° F. before passing away to the flues. 
Th exhaust openings from the furnaces lead into flues 
which, in turn, open into a main flue which runs the whole 
lenvth of both blocks of cells and the battery of boilers 
between them, the flue being on ground level under the 
blocks of cells, but below ground level under the boilers. 
The furnaces are provided with massive steel buck stays and 
tie bolts and with cast-iron cleaning and clinker doors, the 
laticr being lined with firebrick. The clinker doors are 
balanced, and open the whole width of the furnaces at once. 
Branch flues with dampers are provided from the main flue 
to lead the gases into the furnaces of the boilers, as well as 
bye-pass flues by means of which the hot gases can be led 
past the boilers to the chimney. The dampers in the hottest 
parts of the flues 
are swivel dampers 
of a special design, 
being kept cool by 
means of water cir- 
culation. 

The boilers are 
constructed for a 
pressure of 160 lbs. 
per square inch, and 
no difficulty is found 
in maintaining this 
pressure by means 
of the hot gases 
brought from the 
furnaces, until the 
demand for steam 
becomes too heavy. 
Theclinker is drawn 
from the furnaces 
into iron — skips 
carried on an 
overhead railway, 
by which it is 
conveyed to the 
Wharf alongside 
the river. Two 
(rreen’s econo- 
misers, each 
having a heating surface of 1,920 square feet, are 
erected between the boilers and a dust catcher near the 
chimney, a bye-pass being provided to carry the gases to the 
dust catcher direct when desired. 

The dust catcher is a large circular brick chamber lined 
with firebrick, with a domed roof of the same materials. 
The structure is strengthened by massive iron rings and 
buck stays, and is so constructed as to cause the gases to swirl 
round rapidly within it, in such a way as to throw off by 
centrifugal force the dust which they carry along with them. 
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the three exciter 
engines and the feed pumps. The steam pipes are of 
lap-welded steel, with mild steel flanges, and are 
supported on roller bearers. Ample provision has 
been made for expansion by the adoption of copper 
bends, and the range is drained by means of six 
separators of Holden & Brooke’s manufacture, which are 
connected to steam traps discharging to the feed-water tank, 
the traps being fitted with three-way cocks and bye-passes to 
allow of inspection. The main exhaust pipe is of cast-iron, 
24 inches in diameter. 

The exhaust steam from the exciter engines is taken by 
cast-iron pipes, 6 inches in diameter, to a Royle’s feed-water 
heater situated in the pump room, to which the exhaust from 
the feed pumps is also led; the heater is arranged with a 
bye-pass to allow 
the engines to ex- 
haust direct to the 
atmosphere when 
required. 

Careful attention 
has been given to 
the supply of water 
for boiler feed and 
condensing pur- 
poses. River water 
is used for the 
latter, but it was 
not considered suit- 
able for the boilers. 
An artesian well, 
sunk to a depth of 
500 feet by Messrs. 
A. C. Potter & Co., 
under a separate con- 
tract, will supply all 
the water required 
for the _ boilers, 
there being in addi- 
tion a supply from 
the town mains as 
a standby. The bore 
of the well is uni- 
form throughout, 
with a diameter of 94 inches, and is lined with steel tubes 
to a depth of some 300 feet. 

The pump barrel is 74 inches diameter, and is placed at a 
depth of 165 feet from the surface, with 30 feet of suction 
pipe, the still water level being 104 feet from the surface. 
The pump is driven through spur gearing by a 14-B.H.P. 
motor. The water, whether taken from the well or from the 
town mains, will be softened by apparatus described later, 
and led to an underground reservoir in connection therewith, 
having a capacity of 35,000 gallons, whence it flows by 
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gravity to the feed tank in the pump room. There is also 
a direct connection between the town mains and the feed tank 
to meet emergencies. Two vertical Weir pumps are installed 
for boiler feeding, each capable of delivering 4,000 gallons 
per hour. A duplicate system of feed pipes has been 
arranged, the water passing in one case through the feed 
vater heater mentioned above, and the two economisers in 
parallel, or through 
the — economisers 
alone, and in the 


other case direct to aoe ee wah 
cSt 


the boilers. SIAN IZ si 

The feed pipes . 
are of wrought-iron, 
3} inches diameter, 
with heavy cast 
flanges and copper 
bends to the boilers. 

Hopkinson’s 
valves are used 
throughout the 
steam and feed pipe 
systems, and the 
pipes and flanges 
are lagged with 
coverings of sec- 
tional magnesia. 

The water-soften- 
ing plant above re- 
ferred to treats the 
water by Clark’s pro- 
cess ; this is carried 
out on the“ Atkins” 
system, named after 
the inventor, Mr. 
W. G. Atkins, 
whereby a certain quantity of caustic lime is mixed with the 
water, the mixture is run into large tanks, where the chalk 
is precipitated, and finally filtered. The plant is capable 
of dealing with 8,000 to 10,000 gallons of water per hour. 

The guarantee requires that'any intelligent workman can 
operate the plant, and that water with 15 or less degrees 
of hardness must be softened so that the hardness is 
reduced to less 
than one-half grain 
of carbonate of lime 
per' gallon if re- 
quired, 
~The plant con- 
sists of the following 
parts :— 

1. Alimeslaking, 
straining and _stor- 
ing machine. 

2. A cylinder in 
which lime water is 
formed. 

3. A “mixer,” 
being a shallow 
trough fitted with 
baffle plates. 

4. A cistern in 
which the actual 
softening takes 
place. 

5. A filter. 

The method of 
working is as fol- 
lows :—The lime is 
delivered direct into 
« hopper which 
forms part of the 
lime-slaking machine. ‘The machine is set in motion, and in a 
few hours sufficient lime to last three weeks is automatically 
reduced to the form of “ cream of lime,” and stored in a 
mill under the hopper. This mill is fitted with stirring 
arms and a self-cleaning strainer; about once a day the 
‘cream of lime” is stirred, and a certain quantity pumped 
into the lime water cylinder. A jet of water is admitted at 
the bottom of this cylinder and passes out at the top as a 
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WATER SOFTENING PLANT, AND WELL-vuMP DkivinG GEAR. 








saturated solution of lime water, It is then conducted to 
the “‘ mixer” where it is joined by the hard water. There 
are two specially constructed regulating valves, by which any 
desired quantity of hard water and the correct proportion of 
lime water can be adjusted, and either supply can be turned 
on or off without interfering with the other. Whilst flow- 
ing through the mixer, the lime water and hard water mix 
automatically in a 
few seconds, and the 
water is delivered 
into the softening 
cistern, which jg 
always full, and 
through which 
water is always 
flowing. It is 
during this period 
that the actual 
softening takes 
place, which may be 
described thus :— 
Chalk is dissolved 
in water by carbonic 
acid gas, being con- 
verted into bicarbon- 
ate of lime. When 
raustic or quicklime 
is added to such 
water, the gas re- 
leases the chalk, 
which together with 
the lime is precipi- 
tated. It should be 
carefully noted—for 
it is a point on which 
misapprehension 
exists—that so long as the chalk is in solution it hardens the 
water, but as soon as it is precipitated, or in suspension, it 
has no hardening effect. The water is now soft, but exces- 
sively turbid owing to the deposit. This may be allowed to 
subside, but it may be removed much more quickly by filtration, 
The important point is that the softening or precipitation of 
the chalk is a strictly chemical action, whereas the removal 
of the precipitate, 
whether by  sub- 
sidence or filtration, 
is entirely mechani- 
cal and has no power 
whatever to soften 
the water. 

The filter consists 
of a series of hollow 
discs covered with 
cotton filter cloth. 
The discsaresecured 
to a hollow centre 
tube, and the tube 
and discs are mount- 
ed in a cistern. The 
water is admitted to 
the cistern, filters 
through the cloth, 
leaving the deposit 
on the _ outside, 
passes inside the 
hollow dises to the 
centre tube and is 
delivered outside 
the cistern. When 
cleaning is neces- 
sary, usually once a 
day, the discs and 
tube are revolved by means of gearing provided for this put- 
pose, jets of water play on the discs, and the deposit which 
has been arrested is washed off ina few minutes, passes down 
a waste pipe, and filtering can be resumed. The advantages 
claimed for this system of filtering are that the filtering 
medium is cheap, it is arranged vertically and takes up little 
room, and it is readily cleaned by mechanical means. 

The engine room is 110 feet long, 42 feet wide, and 30 
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feet in height to the springing of the roof. The walls are 
entirely faced with white glazed bricks, relieved by bands 
and string courses of salt glazed bricks. The floor is paved 
with mosaic work, with hand laid borders. A special feature 
of the room is the absence of all pipe work, which is arranged 
under the floor level. 

A gallery runs 
round two sides of 
the room and 
carries the main 
switchboards and a 
switchboard at- 
tendant’s office ; 
space is left at one 
eid of the room for 





SOFTENING 











| 
| 
| 
4 


' 
= —— 
OUGR. 


T= SDLLECTING TR 


2 
4 
2 
‘oO | 
fe || | 
= 
z 
o 
— 
} 
1 
} 





| 


i} 
} 
J 


There is a continuous and automatic system of lubrication, 
with the requisite draining arrangements for waste oil fitted 
to all working parts. 

The pistons are fitted with Buckley’s patent packings. 
The cylinders are non-jacketted. The high pressure cylin- 
ders are 17 inches 
diameter, and the 
low pressure cylin- 
ders are 33 inches, 

with a stroke 

of 3 feet 6 inches. 

: The high pressure 
I! | cylinders are fitted 
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with Corliss valves 
and  Musgrave’s 














a! additional engine 
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The steam alternators are three in number, each set con- 
sisting of a two-phase generator of the fly-wheel type coupled 
lirect to a horizontal compound condensing engine. The 
nigines are of the low speed Corliss type, made by Messrs. 
J. Musgrave & Sons, Limited, of Bolton, and each is capable 
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PLAN OF ATKINS WATER-SOFTENING APPARATUS. 


patent automatic 
cut-off motion, con- 
! nected direct to the 
Vio 5 governor, thereby 

1 1 df dispensing with an 





equilibrium throttle 
valve, and giving 
greater regularity 
in the speed of 
the engine. The low 
pressure cylinders 
also have Corliss 
valves. The cylinders are lagged with planished steel, and 
fitted with Crompton’s patent metallic packings. 

The three two-phase generators were constructed by the 
General Electric Company, Limited, at their Manchester 
works, Each generator is capable of giving a normal output 
of 300 Kw., each of the two sets,of coils being capable of 


ums WATER CYLINDER 
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GENERAL VIEW OF ENGINE Koom. 


of giving 450 B.H.P. when supplied with steam at a pressure 
of 130 lbs. per square inch at the engine stop valve, and with 
a vacuum of 24 inches of mercury in the exhaust pipe. 

The governor is capable of controlling the speed of the 
engine within 3 per cent. from no load to full load, and is 
provided with means of adjustment to vary the speed 5 per 
cent. about the mean speed whilst running. 


giving 150 KW. at all pressures from 2,800 to 3,000 volts at 
the terminals of the machines. The machines will also give 
an overload of 330 Kw. continuously for two hours. The 
speed is 93°7 revolutions per minute, and the frequency 50 
cycles per second, 

The energy stored in the fly-wheel when running at its 
normal speed is 1,800,000 foot-pounds. 
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The’ field magnet poles with their windings are fixed on 
the periphery of the fly-wheel. The poles are laminated, 
rivetted together, and fixed to the fly-wheel rim by means of 
steel wedges, the latter being securely fastened to the fly- 
wheel by strong bolts passing through its rim. 

There are 64 laminated poles on each fly-wheel, wound 
with round copper wire, the exciting current being 
brought to them through two slip rings. The diameter 
over the poles is about 14 feet. The necessary current 
for exciting the field coils is obtained from the continuous 
current dynamos driven by high-speed engines mentioned 
below. 

On the inner circumference of the stationary armature 
are spaced 256 slots which carry the copper windings. 
These windings are arranged to form two circuits, one for 
ach phase. The windings of the one circuit have straight 
ends, whilst those for the other circuit have bent ends, as is 
the usual practice. The insulation between the coils and 
the iron frame is efficiently effected by mica tubes, and the 
coils are fastened securely in the slots by means of strong 
fibre wedges. 

The four ends of the two series of windings are brought 





out to terminals, from which the current is carried to the 
switchboard for distribution to the various circuits. 

There are three continuous current dynamos, which were 
also made by the General Electric Company, Limited, for 
exciting and other purposes. Each is capable of giving an 
output of 600 amperes at 100 to 110 volts, at a speed of 
460 revolutions per minute, and each is direct coupled on 
one bedplate to a high-speed enclosed type compound engine 
of Messrs. Musgrave’s make. They supply not only the 
necessary current for exciting the field magnet circuits 
of the three large generators, but also the various electric 
motors which are used for driving the condensing plant, 
economisers, and stokers. They also capply the necessary 
power for lighting the buildings and inclined roadway by 
arc and incandescent lamps. Either of the three dynamos 
is, of course, far more than capable of supplying the 
current required for the three generators. The dynamos 
are shunt wound, having four poles with cast-steel yokes, 
whilst the armatures are of the slotted type, with former- 
wound coils placed in the slots. The commutator is built up 
of hard-drawn copper, fitted with carbon brushes, and con- 
forms to the usual specification as to temperature and fixed 
position of brushes. 

Three Ferranti rectifiers of the latest type are placed in one 
corner of the room, with provision for a fourth, for supply- 


ing the public lighting circuits. The switchboard in con- 
nection with these is fixed on the wall beside the rectifiers, 
It is arranged for three circuits, any one of which can be fed 
from any one of the rectifiers. 

A 15-ton overhead crane traverses the room from end 
to end. 

The three steam alternators are fitted with Korting ejector 
condensers placed partly above the engine room floor level 
and partly in the pipe trench; a branch is run from each 
condenser to the main exhaust pipe, in which is fixed a Blake 
and Knowles automatic exhaust valve to enable the steam 
to escape to the atmosphere in case of any failure of the con- 
densing plant. Each condenser is required to give a vacuum 
of 24 inches of mercury when dealing with 10,000 lbs. of 
steam per hour. The condensers are supplied with water 
from a large tank placed on the roof of the pump room, kept 
filled by three motor-driven centrifugal pumps of 18 B.H.P, 
each, running at 1,200 revolutions per minute, the motors 
being of the General Electric Co.’s standard make. These 
pumps are placed in the pump room, and each is capable of 
delivering 33,000 gallons of water per hour through a total 
lift of 48 feet at low tide. 
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The supply pipe to the condensers is 14 inches in diameter, 
and is carried on brackets fixed to the wall of the destructor 
house, with a 9-inch branch to each condenser. The 
water returns to the river through cast-iron pipes dis- 
charging over a concrete apron on the foreshore. ‘The con- 
‘densing water is drawn from a closed sump made of piles on 
the foreshore, but as water could not be obtained from this 
sump at all states of the tide, a line of 24-inch cast-iron 
pipes was run out into the river for a distance of 170 feet. 
These pipes have spherical joints to allow of some slight 
play, and terminate in a cast-iron sump which is always 
submerged. 

In order to clean the second sump and line of pipes of the 
river mud which is expected to collect in it, arrangements 
have been made for discharging the contents of the overhead 
tank, already referred to, into the pipes when required. It 
is anticipated that the powerful flush that will thus be 
obtained will have the desired effect. 

The switchboard for controlling the distributing circuits 
and alternators is fixed on a gallery 10 feet above the floor 
level, so as to enable the engineer in charge to have a full 
view of the machinery in operation below. The board, which 
is of the Ferranti type, is divided into 15 panels, six of 
which are allotted to the generators, six to the feeders, two 
for the rectifiers, and one for a testing circuit. 
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Each generator panel contains one amperemeter, and one 
main switch for connecting and disconnecting the machine 
to the bus bars, and the necessary safety fuses. The circuit 
panels are fitted in a similar manner, and the whole are of 
enamelled slate. The usual synchronising voltmeters, trans- 
former, &c., are provided, as well as a plug board, so that any 
section of the bus bars and corresponding panel or cable con- 
nections can be connected up to a testing circuit leading to 
the testing room. Plugs are used for isolating the various 
sections. In the office on the switchboard gallery there is 
a recording voltmeter for continuously recording the pressure 
across the bus bars, and six integrating wattmeters placed 
in the earthed cables connected with the alternators, so 
that the outputs of both phases of the alternators may 
be continuously recorded. A pilot voltmeter on the main 
hoard also indicates the pressure on the network at all 
ties. 

The low pressure board, which is also on the gallery, is 
rovided with the usual instruments, switches, and shunt 
«zulators for the three 60-Kw. dynamos above mentioned, 

d with switches and fuses for controlling the various motors 

the building and the lighting of the station. 

All the principal connections between the switchboards 
id machines are run beneath the floor level, and are made 

th rubber insulated, and, in the case of the high pressure 
bles, lead-covered cables. 

With the exception of the offices, the cables for station 

hting are carried in water-tight ‘Simplex ” steel conduits. 
here are six distribution boards, to which the current is 

insmitted from the works lighting board, which is placed 
der the switchboard gallery in the engine room. 

The inclined roadway and destructor house are lighted by 
‘ight 12-ampere are lamps, four similar lamps being sus- 
ended from swivelling brackets of handsome design, two on 
ither side of the engine room. 

There is also a large number of incandescent lamps, 








FERRANTI RECTIFIERS. 


and are concentric, lead-covered, yarned outside, and com- 
pounded. They are drawn into Doulton conduits under 
the footpaths, and into cast-iron pipes under roadways. 
At road crossings, however, wrought-iron pipes, embedded in 

















GENERAL ExkEctric 60-Kw. DyNAMOS, AND MusGRAVE HIGH-SPEED ENGINES. 


and wall plugs have been provided at all points where 
hand lamps will be required for inspecting and cleaning 
purposes, 

The cables for public and ‘private lighting purposes were 
supplied/by the British Insulated Wire Company, Limited, 


concrete, have been used, special reducing pieces of Doulton 
ware being employed for gradually changing the shape of the 
ducts from the square form of the Doulton conduit to the 
round form of the iron pipes. High pressure feeders for 
both phases run from the generating station to the sub- 
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stations, where the préssure is reduced’ from’ 2,860 volts to 
200 volts by stationary transformers ;. twwo-wire distributors 
radiate from the sub-stations, the- two phases being run, 


one down one side of the streets, 
the second down the other side. The 
two phases will therefore be available 
everywhere where power is required for 
motors. 

In addition to the above, two circuits 


run in two circuits with about half the number on each.’ The 
lamps are 12-ampere 32-hour double carbon lamps of the 
ilectric Company’s standard type, fixed about 


General 








of single cable run through the principal 
streets for public are lighting, which 
is described later on. Spare ducts 
lave been provided liberally for future 
extensions. oe 

There are at present five sub-stations, 
each of which contains two 50-kw. 
transformers, one for each phase. The 
high pressure windings on these trans- 
formers are connected up to the feeders 
through quick-break fly-off switches 
and fuses, while the low pressure sides 
are connected up to. the distributors 
through removable spring contact 
fuses. 

. The switching arrangements, as well 
as the transformers, are placed in water- 
tight cases; all iron work is earthed, 
and a Cardew earthing device is fitted to 
each transformer. Due provision has 
been made for ventilating the sub- 
stations, which are lighted with incan- 
descent lamps supplied from the low 
pressure bars in the switch boxes. The 
chambers are all lined throughout with white glazed. bricks. 

With the exception of the refuse destructors and Babcock- 
Wilcox boilers, which were supplied under Messrs. The 
Horsfall Company’s contract, and the artesian well, by 
Messrs. Potter & Co., Messrs. The General Electric 
Company, Limited, as contractors, have been responsible for 
the whole of the machinery and plant so far described, 
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Map oF ARBA SUPPLIED, SHOWING POSITIONS OF SUB-STATIONS 
AND Arc Lamps. 


The public lighting consists of 86 are lamps, carried on 
posts of ornamental design bearing the Borough arms, and 








MAIN SWITCHBOARDS. 


25 feet from the ground. Brackets are also provided 
on each post for two 32-c.P. incandescent lamps, which are 
automatically switched on when the arc lamps are switched 
off or fail. 

The well-known Edmunds switch is employed for this 
purpose, and is fixed in the base of each lamp-post. This 
switch, it may be mentioned, has recently been re-designed 
and improved. 

The lamps are supplied with current through the rectifiers 
at the generating station, and the two circuits have been so 
arranged that, in the event of one circuit failing, the street 
lighting would only be reduced by one-half, and no district 
would be placed in darkness. 

Private consumers will be supplied at a pressure of 200 
volts, while for motors both a single-phase and a two-phase 
supply will be at hand. 

The charge for lighting purposes is 5d. per unit, and for 
motive power 24d, per unit during the hours of daylight. No 
meter rent will be charged. 

No “free wiring” contract has been entered into, but 
it is satisfactory to note that the number of applications for 
supply already amount to an equivalent of some 10,000 8-C.P. 
lamps. 

As already stated, Mr. F. H. Medhurst has acted as 
consulting engineer throughout; Mr. R. F. Ferguson is 
chief engineer and manager, assisted by Messrs. J. I. Morris, 
A. Murdoch, and F, C. Sheppard. 

We are indebted to Mr. Medhurst, Mr, Ferguson, and to 
the various contractors for the information embodied in the 
foregoing description, and for facilities to obtain photographs 
of the installation. 

The scheme, as will be seen, has been carried out on broad 
and progressive lines. Profiting by the lessons of Shore- 
ditch, the engineer has arranged the destructor furnaces in 
such a way as to ensure a continuous supply of heat to the 
boilers, and no difficulty is experienced through irregularity 
of pressure. The completeness of the arrangements for 
dealing with the water supply is also worthy of note. 

It isa matter for congratulation that the whole of the 
work, including the two-phase plant, has been carried out 
entirely with British materials and labour. The two-phase 


system of distribution adopted éxactly follows the lines which - 


we have long advocated, for cases where direct current supply 
is impracticable, and we confidently anticipate that it will 
prove to be justified by the results. 
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CONTRACTS CLOSED. 


(Continued from page 278.) 


Colne.—The following is a list of tenders submitted and 
accepted for electric lighting and plant required by tl-e Corporation. 


Mr. A. G. Cooper is the borough electrical engineer :— 


SEcTION 1.—SwiTCHBOARD. 


Newton Electrical Works Company, Limited .. 

Mather & Platt, Limited Pf aia ‘e ae a 

Bertram Thomas ee oe oe oe ee ee 528 
Section 8.—PapPer InsvuLaTED CABLES. 

Bean Telegraph Works Company, Limited .. 

G. A. Nus<baum.. Pr oe ae se ee ee 

fiemens B:ox.&Co. .. se we oh we «. 4,587 15 

Johnson & Phillips _.. ee ee oe es ze 

W. T. Glover & Co., Limited as a F ae 

British Insulated Wire Company, Limited (accepted) 4,442 12 1 

Callender’s Cabie & Construction Company .. ee 

St. Helens Cable Company, Limited ye ea +» 4,424 8 

Western Electric Company .. .. ie as «. 4,482 7 


SEcTION 4.—EARTHENWARE ConDvUITS. 


Mechan &8on .. ee és pe a jis £689 0 0 
E ectric Coustruction Company, Limited ‘a -. 1,030 0 0 
Brush Electric:] Engineering Company, Limited .. 920 0 0 
Greenword & Batley .. oe ov = of om "1,8 0 0 
Heaton & Sith .. as ar oe ps ce «- 1,053 0 0 
Ve ritys, Limited .. we ed és ae ce ee 930 0 0 
Siemens Bros. & Co., Limited $4 Je Pe -. 1,050 0 0 
Johu Fowler & Co., Limiied .. p fs sé we os 752 0 0 
Warren, Beattie & Co. .: “% ge ten 7 os £00 0 0 
Cowa 8s, Limited ee < - (accepted) 630 0 0 
Crompton & Co., Limite oe fe be 4 ee 720 0 0 
General Ele«tric Company, Limited Ze a ~ 1015 0 0 
8. H. Heywood .. ve a a ve ee ee 80 00 
British Schuckert Company, Limited - .. # ee 800 0 0 
Brook, Hirst & Co. “a =e <e ee ee ve 760.0 0 
Fryer & Co. a Be ue ot ee ee we 840 0 0 
Bertram Thomas ps3 = te we - = 9B 0. CO 
SEcTION 2.—BALANCER Booster. 
Electric Construction Company, Limited os £585 0 0 
Brush Electrical Engineering Compa_y, Limited 680 0 0 
Greenwood & Batley .. 0% ee ee oo ~ 698 0:0 
Bergtheil & Young ee ¥ es ee or oi 597 0 0 
Lister Electric Power Company, Limited ia = 550 0 0 
Siemens Bros. & Co., Limited dis .. (accepted) 515 0 0 
Jobn Fowler & Co., Limited .. - “a oe 511 0 0 
Warren, Beattie & Co... =e 300 0 9 
Cromp:on & 00, :20i5:= 60) ee ee oe ele 640 0 
General Electric Company, Limited ne as “e 5f0 0 0 
S+lmony &Co. .. 7s oe ey oe eg xa 545 0 0 
Bruce Peebles & Co. .. oe no eo io us 576 0 0 
British Schuckert Company, Limitd .. ats a 689 0 0 
Lancash ‘re Dynamo Compauy, Limited .. <a Ae 445 0 0 
J. P. Hall & Co. . 00 
00 
00 
00 


>. 
— 
So 
AWN We SOOO 


Albion Clay Company, Limited +. (accepted) £1,198 6 8 
Maguire & Baucus... ee ee a oe ea ’ 4 2 
Johnson & Philiips .. oe oo ee ee o» 1,06117 6 
Doulton & Co. .. is pr es is aN es 1,185 16 8 
Hosea Tugby &Co. .. ee oe ee ee «- 1,301 16 8 


Section 5.—SuPERHEATER. 


Babcock & Wilcox, Limited +s eo» (accepted) £140 0 0 
Lindsay, Burnet & Co., Limited .. aM et os 1145 0 0 
Section 6.—AccUMULATORS. 

Electrical Power Storage Company, Limited .. «. £1,278 0.0 
Chloride Electric Storage Syndica’ ad — e+ 1,961 0 0 
Ashmo e Benson Pease ee oe de 64 -- 1,845 0 0 
Hart Accumulator Company.. oo ve oe +» 1,669 0 0 
Tudor Accumulator Company os ee oe «- 1,465 0 0 
British Power Traction Company, Limited (accepted) 1,298 0 0 

: SEcTION 7.—-EsEcToR ConDENSER, 
Korting Brus... ve ‘e ¢e +» (accepted) £5810 0 
T. Ledward & Co. ée oe be : ae es 700 


Section 8.—MotTor CEentrirucaL Pump, 


Electric Construction Company, Limited ae «+ £200 0 0 
W. H. Allen, Son & Co., Limited .. =_ Fe os 170 0 0 
Greenwood & Batley, Limited + (accepted) 108 0 0 
Kortng Bros. .. aa a is me oe e 170 0 0 
Lister Eleotric Power Company, Limited 8 as 140 9 0 
Warren, Beattie & Co... vs be ae ee es 13 00 
J.&H..Gwynne, Limited .. ce et oa ov 151 0 0 
Lancashire Dynamo Company, Limited .. ee ar 180 0 0 
Morley Electrical Engineering Company, Limited .. 10 0 0 
Drysdale & Co. .. a ae ee “e ‘a ee 206 0 0 
Newton Electric Works Company, Limited es ee 112 0 0 
Mather & Platt .. Fi ee ee 180 0 0 

00 


British Schuckert Company, Limitea | - fe! oe 150 


Battersea.—The Borough Council have accepted the 
offer of Messrs. Heathman & Co. to supply two telescopic ladders 
for use in connection with the arc lamps, at a cost of £58. 


Bradford.—At a meeting of the City Council on Tuesday 
last the tender of Messrs. R. W. Blackwell & Co., Limited, for the 
complete overhead equipment of the Idle and Thackley, Clayton 
aud Queensbery, and Farsley section of the Corporation tramways, 
for the sum of £6,204, was accepted. The tender of the British 
Insulated Wire Company, Limited, to supply.tramway cables for 
these sections for £3,431 4s. was also accepted ; and so also was the 
tender of the Phoenix Dynamo Manufacturing Company, Limited, 
for the supply, at a cost of £526, of two 60-H.P. motors, required 
for a cold storage department at the St. James’s abattoirs. 


Brighton.—The T.C. has accepted the tender of D. 
Bruce Peebles & Co. for three steam dynamos (one 330-xw. and 
two 200-Kw. tramway sets) for the North Road electricity works 
for £7,530, and £440 for a motor-driven booster; also that of 
ee R. W. Blackwell & Co. for a tramway switch-board at 


Bristol.—-The City Council has accepted tenders for 
electricity works extensions as fullows :—Low tension power board, 
8. Z. de Ferrauti, Limited, £193 ; storage battery, Electrival Power 
Storage Company, Limited, £766 ; electric crane, Higginbottom and 
Mannock, £772; steam circulating pump, Bumsted & Cnandler, 
£460. - 


‘Colchester.— Messrs. Davey, Paxman & Oo. are to supply 
piping, &c., for the condensing plant at the electricity works, for 
£295. The E.P.S. Company will supply an additional storage 
battery at £823. 


Partick.—Messrs. Bruce Peebles have secured the con- 
tract for the supply of steam dynamos, balancers aud boosters, for 
this burgh. 


Piymouth.—A contract for the extension of the elec- 
re. works buildings at £8,384 has been given to Mr. W. E. 
e. 


Swindon.—At Tuesday’s meeting of the Town Council the 
Electric Light and Tramways Committee recommended the accept- 
ance of the tender of Messrs. Siemens Bros. & Co. for the supply of 
three dynamos for the sum of £7,355, under contract No. 1 of the 
scheme for the provision of a system of electric lighting and traction 
for the borough. "There were in all 53 tenders, the highest tender 
being £9,400 and the lowest £6,046. It will therefore be seen that 
the Committee did not recommend the acceptance of the lowest 
tender, which, it was stated, did not comply with the specification. 
The main reason for the acceptance of Messrs. Siemens’s tender, 
apart from the price, was stated to be the suitability of their dynamos 
for a system of combined lighting and traction. The contract price 
includes, in addition to the three dynamos, the provision of three 
of Messrs. Browett & Lindley’s (Manchester) triple expansion 
engines of 350 u.Pp. each. In the subsequent discussion it was 
stated that overhead traction would be adopted, the Mayor, himself 
an engiueer, stating that the recent accident at Liverpool was due 
to the falling of telephone wires on the tram wires, not to any 
defect in the system of overhead traction. It was stated that 
Messrs. Siemens’s contract included every safety appliauce that 
could be provided. The Council, with but one dissentient, decided 
to accept Messrs. Siemens’s tendér. 


Wolverhampton.—The T.C. ‘was recommended to 
accept tenders as follows:—The British Thomson-Houston Com- 
pany, Limited, two single-deck cars at £444 19s. each, and one 
ditto at £539 5s. The British Westinghouse Company, Limited, 
two single-deck cars at £537 8s. 6d. each, and one at £636. 
Messrs. Dick, Kerr & Co., Limited, two single-deck cars at £560 
each, and one at £595. At Monday’s Council meeting, however, the 
matter was discussed, and in the eud it was resolved to purchase one 
double-deck and two single-deck cars from each of the three firms. 


Worthing.—Messrs. J. Fowler & Co. (Leeds), Limited, 
have secured the Corporation’s contract for a main switchboard at 
about £1,015. 


Yarmouth.—The contract for 800 tons of rails for the 
Corporation electric trams has gone to a Belgian firm. Three 
British steel manufacturers put in, the lowest tender being £7 5s., 
and the highest £7 13s. 6d. per ton. In every instance the 
American, German, and Belgian makers are stated to have been © 
lower. The accepted tender was £5 16s. 





=~ — 





FORTHCOMING EVENTS. 





Friday, February 15th—At 9 p.m. Royal Institution of Great 
Britain. “ Electric Waves,” by Right Rev. Monsignor 
Gerald Molloy, D.D., D.Sc. 


At8p.m. Institution of Mechanical Engineers, Storey’s 
Gate, S.W. Paper on “Light Lathes and Screw 
Machines,” by Mr. John Ashford, A.M.I.Mech.B. 
Syllabus :— 

Intropuction.—Requirements of ane lathes, of turret lathes, 
and of automatic screw machines— Wearing parts—The spindle 
and bearings—Thrusts—Adjusting or gib-strips—Slide surfaces 
and lathe-bed ti Rel nut clutches—Speed variation 
—Friction back-gear—Changes of traverse—Saddles—Loose 
headstocks—Combined nut-release and quick-withdraw. 

.. Turret Latues.—Different forms of collet-chucks—Stock 
=feed—Turrets— Flat turret 1athes—Swedish turret lathe—Ho'low 

¢ Hexagonal tur et lathe—Cross-turret lathe—Incl.ned-turret 
lathe Turret traverse—Cross slides—Leader-screws. 

*Foiu Automatic ScrEw Macuines.—Heads'ocks—Automatic 
turrets—The “ Herbert”—The ‘C eveland”—The “ Wolseky” 
—The “ Brockie ’; and other automatic rcrew machines. 

Saturday February 16th—At 11 a.m. The Institution of Elec- 
trical Engineers. (Students’ Section). Visit to the 
Willesden Works.of the Metropolitan Electric-Supply 
Company, Limited. 

Tuesday, February 19th.—At 8 p.m. Royal Institution. Prof. J. 
A. Ewing, M.A., F.R.S, M.Inst.C.E., on “ Practical 
Mechanics” (Experimentaliy treated): “First Prin- 
ciples and Modern Illustrations ” (Lecture V.). 

Wednesday, February 20th—At 8 p.m. Institution of Junior 
Engineers. ‘“ Works Management” Lecture II., by 
Mr. A. H. Barker, Wh.8c., B.A., B.Sc. 

At 8 p.m. ‘Society of Arts, ninth ordinary meeting. 
“Some Features of Railwa Travelling: Past and. 
Present,” By Frederick MeDermott. 
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Thursday; February -21st.—The Institution of Electricat Engineers. 
Extra Meeting-at Institution of Civil’ Engineers. If 
the-discussion. on Mr. Mordey’s paper is closed, the 
folowing paper will be read :—‘ The Electrical Power 
Bill of 1900: Before and. After,” by W. L. Madgen, 

Member. 
Friday, February 22nd.—At 5 p.m. Physical Society. ‘“ How Air 
subjected to X-rays loses its discharging property, and 
how it discharges Electricity.” By Prof. Emilio 


Villari. 

At 8 p.m. Electro-Harmonic Society’s Concert. Ladies’ 
night. 

At 9 pm. Royal Institution. Sir. W. Roberts-Austen, 
K.C.B., &., on “ Metals as Fuel.” 

Saturday, February 23rd.—At 2.30 p.m. Institution of Junior 
Engineers. _ Visit to the Willesden Station of the 
Metropolitan Electric Supply Company. 

Institution of Electrical Engineers. (Students’ Section). 
Visit to the Bankside Works of the City of London 
Electric Lighting Company. 

At 3 p.m. Royal Institution. The Right Hon. Lord 
Rayleigh, M.A., D.C.L., LL.D., Se.D., F.R.S., M.R.L 
“Sound and Vibrations ” (Lecture I.). 


ee 
LONDON COUNTY COUNCIL TRAMWAYS. 
YESTERDAY a demonstration of the system of electric traction 


adopted by the Council took place at the Tramways Depot, 
Camberwell, in the presence of a large number of borough 


Lastly, it is rather a pity that, while the Kennedy condnit 
is shown above ground, the one which is actually at work, 
and is therefore covered up, is the Westinghouse conduit, [s 
it quite fair to exhibit one—and use the other for demon- 
strating the successful operation of the system ? 








NOTES. 





Wireless v. Submarine Telegraphy.—lIn an interview 
with the Sf. James’s. Gazette, the managing director of ‘the 
Anglo-American Telegraph Company laughs to scorn the 
idea that wireless telegraphy will soon out-distance telegraphy 
by wires for long distances, in regard to either expendi- 
ture, speed, efficiency, or secrecy. 





The Board of Trade and the Electric Lighting Acts, 
—On Friday, March 1st, the Board of Trade will hold an 
inquiry into the application which has been made to it for 
alterations to be made in the provisions relating to higher 
pressure supply. See our “ Official Notices ” this week, 





SKELETON OF THE L.C.C. Conpurt. 


councillors and other visitors. The accompanying illus- 
trations give a rough idea of the conduit devised by Prof. 
Kennedy, and a few particulars are given below :— 


The track is to be double, of 4 feet 84 inches gauge throughout ; 
the running rails are steel, of the girder type, weighing 102 lbs. 
per yard. The slot rails are also of steel, weighing 50 lbs. per yard ; 
the slot is ? inch wide. The conductors are soft-steel T-rails, weighing 
23 lbs. per yard, carried by insulators spaced 15 feet apart. Cast- 
iron yokes, at intervals-of 5 feet, carry the slot rails, and are also 
tied to the running rails. The conduit is of concrete, 1 foot 94 
inches deep inside, 2 feet 14 inches-outside; the track rails rest 
upon a concrete bed 8 inches thick. 

Both conductors are insulated, and divided into half-mile sections ; 
the supply pressure will be 500 volts. The insulators are carried 
on cast-iron pedestals fixed in concrete. Double-decked bogie cars 
“ will be used, carrying 64—70 passengers each. 

The car and track, which formed part of the exhibit of the British 
Westinghouse Electric Company, Limited, at the Tramways Exhi- 
bition last year, are also on view and in operation at the depét. 


Further particulars must be held over till next week, 
owing to the pressure on our space. We may, however, call 
attention to the fact that the new conduit differs radically 













ST a ew ede tee SA es 


PRE Ate eee — 
Pl 
S add 
CROSS-SECTION OF THE L.C.C. Conbutt. 
from those which are working successfully in New York, in 
that (1) the track rails are not carried by the yokes ; (2) the 


insu'ators are supported from below instead of from the top 
of the conduit. 


Personal.— Mr. F. R. Battey has been appointed 
managing engineer at the Northallerton electricity works. 

Mr. John Westwood, late foreman in the service 
of the Electric Construction Corporation at the Showell 
Road depét, Wolverhampton, was on Saturday~ presented 
with an address and a purse of gold by the officers and 
employés connected with the. electric works, as a mark 
of respect and esteem, upon his retirement from the service of 
the company. 

Mr. E. Cross, works engineer at Aberdeen Corporation 
electricity works, has been appointed borough electrical 
engineer to the Corporation of Rotherham. 

The Dewsbury Corporation has decided to advance the 
salary of Mr. O. M. Jonas, electrical engineer, from £250 
to £350 per year. Last year there was a profit, for the first 
time, of about £200 oh the working of the department. 

We read in the Western Electrician that Mr. ©. T. 
‘Yerkes, whose recent activity in connection with undetground 
electric railway enterprise in London has recently attracted 
considerable attention, has engaged Mr. James R. Chapman, 
electrical engineer of the Chicago Union Traction Company, 
to come to London for a period of three years in con- 
nection with his London line. Mr. Chapman has had long 
experience in both the construction and management of elec- 
trical tramlines and railroads. 





Marconi Telegraphy.—Dr. J. A. Fleming says - that 
Mr. Marconi has succeeded in establishing wireless com- 
munication in both directions, duplexed, between the Lizard, 
Cornwall, and St. Catherine’s, Isle of Wight, a distance of 
200 miles. 





‘French Association for the Advancement of 
Science.—The French Association for the Advancement 
of Science will hold its annual meeting this year at Ajaccio, 
in Corsica, in September. 
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Electric Power Supply in the Metropolis.—At a 
meeting of the Institution of Junior Engineers held at the 
Westminster Palace Hotel on Friday, February 8th, the 
chairman, Mr. Percival Marshall, presiding, a paper was read 
by Mr. L. F. Awde on “ Electric Power Supply in the 
Mctropolis.” 


After emphasising the importance of the subject of a cheap and 
gcueral supply of electricity for power purposes, as evidenced by 
the attention devoted to the large power distribution schemes during 
the last session of Parliament, the author referred to the compara- 
tively small amount of electric power at present used in London, 
and dealt with the difficulties attending the supply of electricity for 
power purposes from the existing stations in the metropolis at a 
price that could really be considered as reasonable, and which would 
ind:ce the manufacturing.community to generally adopt this form 
of .nergy for machine driving, &c. The disadvantages attaching to 
the positions of most ofthe various stations, and their results upon 
the vorking costs, were dealt with at some length, and in this con- 
nection @ curious fact was adduced, viz., that the average works 
cos's for 1899 were exactly the same for both local authorities 
and companies, being 191d.’ per unit in both cases, the 
advantage resting with the local authority only in the matters 
of .utes and management to the extent of 0°37d. per unit. 

er a reference to the attitude of the local authorities as to 
assessments of electric supply stations—when these were not their 
ow:. property—the author protested against their proceedings with 
res} oct to the much-vexed. question of smoke nuisance, and spoke 
str gly upon the action of the colliery proprietors. last year in 
cor cring the coal market, the results of which were so severely 
fel: vy all the electrical undertakings, and hinted at. some counter- 
act. g remedy that it might be necessary to find, should their tactics 
be ustained or repeated. He expressed himself in favour of one 
lar-: station down the river, generating for power purposes and 
str. :t lighting only, and submitted detailed estimates for such a 
sta’ on of a plant capacity of some 33,000 H.P., the whole scheme 
in\ \ving a capital expenditure of over one million sterling 
dis' -ibuted as follows, the station estimates providing for five triple 
ex; :usion sets of 3,500 kw. each, and two sets of 2,500 kw. :— 





Lands Ses ete ste Ses eas £30,000 
Generating Station soe ae spe 645,000 
Mains, &e. iz, . is oo ied aie oon 105,000 
Distributing Centres ae aaa an 288,000 

£1,068,000 


The system proposed was a three-phase generation, and distribu- 
tio) at extra high pressure to transforming centres, the low pressure 
dis!ribution to consumers’ premises being at 500 volts from rotary 
converters and batteries. The costs of working were set out in 
detuil, showing a total cost of under 4d, per unit, the maximum 
selling price being suggested at 14d. per unit, or 14d. per horse- 
power-hour. In the case of faetories in the immediate neighbour- 
hood of the generating station, and with a view to encourage the 
erection of such factories, the special price for these was put at the 
low figure of 14d. per unit, equivalent to very little more than ?d. 
pe: horse-power-hour. The author dwelt upon the fact that in this 
country, and especially so in London, electrical engineering was a 
long way behind the times, and had been far outstripped in the 
direction indicated by American and Continental practice, but if 
sucli a scheme as he had propounded could be inaugurated, some of 
the grounds for self-reproach would thereby be removed, and the 
position of the metropolis as a manufacturing centre substantially 
improved. eu 


\ discussion followed, and a vote of. thanks was passed to 
the author. As a sequel to the paper, a visit has been 
arranged for Saturday, February 23rd, to the Willesden 
station of the Metropolitan Electric Supply Company. 








Lectures.—At a meeting of the Cycle Engineers’ 
Institute, held at Birmingham on February 7th, a paper was 
read by Mr, R. A. Marples on “ The Utilisation of Electric 
Power Transmission in Factories.” 

Before the Hampstead Scientific Society recently, Dr. 
William Garnett read a paper entitled “A Glimpse of the 
Work of Lord Kelvin.” - 





Electric Traction and the Housing Problem.—lIf 
anybody, Mr. Charles Booth ought to know something about 
the conditions of life and labour in London,,and he has just: 
read a paper on “ Improved Means of Locomotion. as a Cure 
for the Housing Difficulties of London?” The idea of a 
omplete system of transportation radiating from congested 
entrés as a solution is reasonable and practical, but not 
1ew, for electric traction advocates have advanced it over 
and over again, but they have-not-been always considerately. 
reated. ‘The London County Council is beginning to move 


in the direction of electric lines, but: if private’ enterprise 
had been allowed to have its. way five years ago, “a com- 
plete system of transportation radiating -from congested 
centres”” would have been in operation long before 1901.. 
In fact, the housing problem would have been solving 


itself before political and social advocates had been fully 


aroused to, its importance. However, the L.C.C. is having 
its own. way, and we hope that Mr. Booth’s dictum will urge 
it forward at greater speed, so that it may not only supply 
Londoners with a sorely needed up-to-date electric and tram- 
way service, but will help to solve a problem which teems 
with myriad knotty points. : 





The Institution of Electrical Engineers.—At a 
special meeting of Council of the Institution of Electrical 
Engineers, held on 7th inst., the following resolution was 
carried unanimously :— 


That the Council of the Institution of Electrical Engineers, in’ 
special meeting assembled, hereby records its deep sense of the 
irreparable loss which the British Empire has sustained through the 
lamentable death of Her Majesty Queen: Victoria, and its sorrow, in 
which each member shares, that one, who spent Her life for the good 
of Her people, and. to whom Her subjects were affectionately 
devoted, has been removed from the scene of Her. unremitting 
labours, and that a reign marked by unparalleled social, scientific and 
industrial progress has thus been brought to a close. 

The Council humbly begs permission to. express to His Majesty 
King Edward, and to the members of the Royal Family, its most 
sincere condolence and sympathy, and further to lay before His 
Majesty the assurance of its unswerving loyalty and deyotion, and 
its earnest wishes that He may, with Her Majesty Queen Alexandra, 
long be spared to reign in happiness and peace over a loving and 
united people. = 

It, therefore, direets that.a.sealed copy. of this resolution, with 
copies of resolutions of condolence passed by | sections of the 
Institution -be forwarded to the Home Secretary for transmission to 
His Majesty. 

Copies of resolutions have been received from the local 
sections of the Institution in Dublin, Glasgow. and Man- 
chester, Calcutta and Cape Town, and the whole-are to be 
forwarded to the Home Secretary on receipt of resolutions 
expected from other sections. 

A circular is about to be issued to members with reference 
to the summer visit to Berlin, which is to take place on 
June 22nd—27th. The main idea is to visit the important 
electricity works in Berlin, but arrangeménts are being 
made for varying the programme so as to include visits 
to other important German towns. The cost of the visit is 
likely to range from £10 to £22. Mr. Gisbert Kapp is the 
secretary of the German Reception Committee; the initial 
invitation emanated from the A.E.G. and Messrs. Siemens 
and Halske. 





Reduction of the Maximum Charge for Electricity. 
—From a communication recently received by the Skipton 
Urban District Council, it appears that the Board of Trade, 
having regard to the progress made since 1899 in electricity 
supply,-is of opinion that the maximum charge of 8d. per 
unit should no longer be allowed. The Board proposes, 
therefore, to fix a maximum of 6d. per unit in the provi- 
sional orders now before it and in all future orders. This 
is obviously a very important alteration, and intending 
applicants for provisional. orders should take careful note 
of it. ’ 





- 


X Rays at Ladysmith.—At the Réntgen Society’s 
meeting on 7th inst. Lieut. F. Bruce contributed a most 
interesting paper on “ Experiences of X Ray Work during 
the Siege of Ladysmith,” but pressure upon our space 
renders further notice impossible until our next issue. 





Appointment Vacant.— The Isle of Thanet Electric 
Tramways and Lighting Company want a competent. elec- 
trical engineer to take charge of their power station and 
their electric lighting business. See ‘ Official Notices” 
to-day. 
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The L.C.C. appoints an Electric Tramways: Engineer, : 


‘The L:0,0, had many: electrical matters before ‘it at 
Tuesday's meeting; but presstre upon’ our space compels. us 
to hold: all but~one over until next week, The Council 
decided in December to appoint, in the: engineet’s depart- 
ment, an. electrical:engineer at a salary of £1,000 'a year, to 
be directly responsible under the chief engineer for the work 
of- construction or reconstruction for electric traction of thé 


Council’s tramways other than those to be reconstructed. 
under the supervision of Prof. Kennedy, and for. the proper. 


and efficient working of the generating station, and electrical 


equipment of thetramways. In this connection the Highways: 


Committee reported that 25 applications had been received 


for the position, and that six of the candidates had been: 


interviewed. The Standing Orders of the Council respect- 
ing such appointments required that. the names of three 
candidates should be submitted, but authorised the Com- 
mittee concerned, if it should be thougat desirable, to 
indicate a candidate for the position. The names of the 
three gentlemen selected by the Committee were :—Mr. 
Robert Percy Brousson,-electrical engineer (under the Elec- 
trical Traction Company), for the construction of the 
Central London Railway; Mr. Charles Herbert Gadsby, 
consulting electrical engineer in private practice, specialising 
in electric traction; and Mr. John Hall Rider, chief consult- 
ing and resident engineer for electric tramways and electric 
lighting, under the Plymouth Corporation. After careful 
consideration of. the qualifications and experience of the three 
candidates, the Committee had come to the conclusion that 
Mr. Rider was the best fitted to discharge the duties, and on 
their recommendation that gentleman was appointed to the 
position without discussion. The Committee considered it 
desirable that the duties which the electrical engineer is to 
carry out, under the supervision and direction of the chief 
engineer, should be defined by the Council. The duties 
were accordingly set forth as follows :— 


1. To make himself thoroughly conversant with the electrical 
equipment of the tramways and with the generating station which 
will be carried out for the Council. under the supervision of Dr. 
Kennedy, but not to. be in any way responsible for these works 
until their completion; after which, however, the electrical engineer 
will be required to take charge of them, and be held responsible for 
their being kept in a proper. stateof efficiency. 

2. To prepare a scheme for applying electrical traction to the 
whole of the Council’s tramways, and to any other tramways which 
the Council may hereafter acquire or construct, with the exception 
of the wcrks. with which Dr. Kennedy is dealing. 

3. To supply to the chief engineer such information and particu- 
lars as = may require to enable him to report to committees of the 
Council. 

4. To prepare plans, specifications and estimates for electrical 
equipment of the tramways, and for generating and transformer 
= including the general arrangement of the buildings and 
plaut. 

5.‘ To superintend the manufacture and erection of all machinery 
for the generating and other stations, and of all electrical equip- 
ment of the tramways and cars, excepting so far as regards the 
works to be carried out under the supervision of Dr. Kennedy. 

6. To supervise the working of all generating stations and other 
electrical plant and equipment, and all repairs to the same. 

yf ~ supervise such staff as may be placed under his-immediate 
control. 

8. To discharge such other duties as may be assigned to him. 





The Brighton Cable Contract. — Referring to this 
matter, which is mentioned in our “Correspondence” columns 
to-day, the Pall Mall Gazette says:—“ It is quite true that 
in several eases the tenders of the “British manufacturers 
were lower than the tender of the Union Company; but the 
Union Company was the only one that’ complied ‘with the 
conditions stipulated for by the Brighton Corporation, and 
it seems that their electrical engineer advised the Lighting 
Committee that the non-compliance with these conditions on- 
the part of the British tenderers was tantamount to making 


the lowest British tender above that of the Union Company... P 
Three points’ in the conditions were. in . dispute—namely, - 
(1) the British companies imposed marginal limits as to' the.’ 
quantity of cable to be supplied at’ the’ prices named © 


in the: tender; (2) they objected to the decision . of 
the Brighton’ engineer being final in the case of dis- 
pute; and they stipulated that the. drums on - which 
the cables are wound should be charged for in the 
first instance, the full amount being. allowed . if. the 





tionate amount being charged if they. were. kept for. over 
three mouths. It is thought that. disputes 1 and 2 might 
have. been arranged ;. but on the third point the engineer 
advised the committee that the charge for the drums would 
thake the lowest British tender in.éxcess of: the Cable Com: 
pany, who imposed no conditions as. to the return ‘of the 
drums, and who did not demur to the other conditions ‘of 
the contract. - It seems to be conceded:that the amount. at 
risk over ‘and above the lowest British tenders was very 
small; but the: committee, so far as can be gathered, de- 
cided in favour of the Union Company under the impression 
that the British Cable Makers had formed themselves intoa 
ring for the purpose of,enforcing conditions that were un- 
acceptable. There seems reason, however, for believing that 
the Council generally were not quite alive to all the bearings 
of the case, and the matter is likely to be thoroughly 
investigated. In some quarters it is felt that the contracts 
ought not to have been sent out of England unless sub- 
stantial reasons existed against the acceptance of the British 
contracts. It is most desirable that the Corporation should 
be placed in full possession of the facts, and should be 
enabled to arrive at a decision as to the reasonableness of 
the British companies’ conditions, inasmuch as a larger 
contract is pending, for some £80,000 worth of cables. 


——————————=E=E=EI=_eEE> 
CITY NOTES. 


Central London Railway. 


Sir Heyry Oakey (Chairman) presided on Wednesday at the 
Holborn Restaurant, W.C., over the eleventh ordinary general 
meeting of the above company. : 
In moving the adoption of the report, the Chairman said the 
roprietors now numbered 2.381, against 2,008 at the end of the 


ast balf-year. He was pleased to 8 e the proprietors at the end of - 


the five months’ working of the railway, and he hoped his com- 
ments would satisfy them that their property was in a ve 
promising condition, and that at the end of each succeeding half- 


year the Board would be able to congratulate the sharéholders, .. 


and to receive their applause. Their capital expendituré during 
the half-year had been £158,000, & considerable amouut of which 
was on account of the contractors, and the balance being for 
several additions they had had to make, and which they thought they 
would bave to continue to make, in order to enable them 
adequately to conduct their service. With regard to the debenture 


stock, & portion of that stock was received from the contractors, © 


subject to the condition that no interest should be pa:d on the 


at.ck until the line was opened for the public use. That having © 


been accomplished, they were bound to issue the debenture 
stock, and the Board proposed shortly to do so; and with @ view 
of offering to the proprietors any advantage there might be in it, 
they vould send a circular stating the position of the bonds, and 
the price at which it would be issued. They would bear ¢ per cent, - 
interest, and as the security was undoubted, those who had money 
to invest would do well to add to their holding in the concern. 
At the last meeting they had only been open for a few 
days, and he told them how steadily the traffic promised to 
increase. That statement had been realised, and in the past five 
months the numbers carried had progressed almost regularly. 
They began with 80,000, and they carried at the end of December 
101,000 per day, including Sundaye—which meant more on week 
days. For the month of Jan they reached 108,000 per day. 
These passengers had been carried on the whole with extreme 
regularity and dispatch. A few interruptions had occurred owing 
to the failure of some small portions of theic electric machinery, 


, but nothing which had really caused any public inconvenience and 


hardly any loss, except the small loss which they made while the 
traffic was interrupted. But each day they were gaining experience 
of the management of the line, and he had little doubt they would 
continue to increase the new passengers. He was glad to say that 
these passengers were eatisfied, and they had few complaints, and 


no Mean get indicating any want of management -in.the.con- ‘+: 
dud of their Ine or'as to the. succeseful carrying: on of the "’ 
work they had undertaken. Therefore, . looting back»; over” 
gained, they: *° 
had very little doubt they would make the undertaking a :model, ~’ 


the past: five months, with the experie:,ce:-they h 
for all future underground railways. He had told them before 


that they tried to make the line as bright and comfortable for ‘+ 
aseengers as possible, and everyone with whom he. had spoken ‘* 
spoke’ in the highest terms of the railway. It was due. to their: ‘ 
steff ‘to ray how loyally they had worked for the success: of °° 
‘the ‘company, with a total disregard for the hours they * 
worked: They had carried, rougbly, 15,000,000 pessengers:in *- 
the five months, of which rather less than 1,500,000 ..were : - 


working mén who booked before half-past seven in. the morn 


‘ and were carried at 2d. the return journey, Their numbers. ha 
increased, but not alarmingly, but there was no overpowering *« 
- indication’ that all the world wanted to travel for 2d. But on the 3 
~ contrary they found the people willingly paid 9d.-for:m-ehort 
-* journey when’ they. could travel overhead. for 1d,:. The interé ~ 


drums: war returned within. three: months, .and :a _propor-- --' station ‘traffic’ was’ steadily augnieriting, and the shopping traffic 
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thrived. Morning and evening they had more than they could do. 
There Was no doubt that between half-past eight and ten in the 
morning, and between half-past four and eeven at night many of 
their trains were far beyond what wae comfortab'e, and tar beyond 
woat they desired to. see. The board had turned their attention 
io try and discover some remedy, and their manager had exercised 
his ingenuity to run an exceptional number of trains during the 
crowded hours. They put the. smartest men at the termini, who 
gid their work. of charging engines in the smartest m nner, 
end they get the trains round in about 2 minutes 50 seconds. The 
manage: and several of the directors went to Parisand saw the works 
of the Paris underground railway, and there they found that a loop 
to enable the trains to run continvally round had been constructed. 
[os construct guch a loop at Shepherd’s Bush would cost between 
£50,000 and £60,000, but at the City end it would cost £400,000. 
They were satisfied, however, that the construction of such loops 
nth @ station-at Liverpr0l Street, would lead to the traffic being 


W 
auzmented, and therefore the Board had deposited a Bill in 
P.rliement to enable them to carry this out. Their gross receipts 
y-re £118,000, the earnings per train mile were 4:. 103/., and 
o ‘npared with the earnings of other railways they found them- 
se'ves in a satisfactory position. Comparing, as far as possible, 
woh similar lgposeles on they found they earned more per 
po senger, and considerably more per train mile than any other 
ge) ctric railway. Their expenditure was higher than they thought 
it vould be, and up to now, in their desire to obtain efficiency, the 
ex enditure bad been @ secondary consideration, but it would be, no 
d...ot, considerably modified in thefuture. The result was that on 
the actual workiog they had earned 8 per cent., although they 
cc uld not pay more than 24 per cent. 


Ir, TENNANT seconded the adoption of the report. 

‘Ir. Janvis asked whether it was necessary to carry people so 
ch aply? They were carrying people for about seven miles for 
2°., and it seemed to him that it was a goo’ deal too cheap. 

ir, MarrasporP thcugbt that for the full journey at least 3d. 

ald be charged. He theught that Bayswater ought to be 
ered for as well as Shepherd’s Bush. 

snother shareholder rai-ed the question of vibration, when the 
):sirman said he might dispose of that at once by saying that the 
ciway was not concerned in that. They were questions of 

nage alleged to have been caused during the construction and 
.' not affect the company. 

\Ir. CHAITERON asked a number of questions about the over- 
crowding on the line. 
The CuarrMan, replying to these and other questions, said that 

Board were carefully considering the question of fares and it 
738 doubtful whe ther any raising of the fares would. pay them in 
26 long run. However, if they thought they would, they would 
ove no hesitation in makirg an alteration. As to overcrowding 
‘ople wou'd travel, and :f they did not mind standing he did 
> think the shareholders need complain. 
ihe report was adopted. 
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if an extraordinary meeting which followed, the directors were 
suih rised to introduce a Biil to carry out what had been explained 
by the Chairman in his speech, and the following resolution 
relating to the company’s capital was carried:—‘: That, 
pur-uaut to the powers conferred upen the company by the 
Con panies’ Clauses Consolidation Act, 1845, Sections 61 and 64, 
196,980 Ordinary Shares of £10 each, 88,020 Preferr d half-shares 
cf £5 each, aud 88,020 Defer'ed half-shares of £5 tach, all tully 
paid up in the Capital of the Company, be converted cr consol dated 
into Capital Stock, to be divided amongst the shareholders acco:ding 
to the respective interests therein.” 





Waterloo and City Railway. 


Tum half yearly meeting of the proprietors cf thie company was 
held on Thursday cf last week in the bcard-room at Waterloo 
St»tion, Sir Wyndham S. Portal presiding. 
The Cnatrmay, before proceeding to the usual. business, asked 
the meeting to approve of @ resolution which the directors had sent 
to the King expressing their respectful sympathy on the death of 
the Queen.. He then proposed the adoption of the report, and said 
that the moet interesting po nt to them as shareholders was that 
the receipts of the line had cor siderably increased,and the working 
expeuses were Jess than the 65 per cent. limited by the working 
agreement with the Lordon and South Western Railway Company. 
Turning to the accounts they would see that up to the end of 
December last £594,791 had. been spent on capital account out of 
& total authorised capital of £700,000; the expenditure during the 
bal!-year having amount-d 10 £5,718. It might be interesting to 
tht m'to know that the £5,718 was made up of £3,502 for construc- 
tion of way.and stations, avd £2,216 forslect:ical equipment. Tieir 
eslimate af further experditure on capital was. £.9,000, and the 
hop: d that would coverany additional outlay that might be ashe. 
To meet that they had over £116,000 available borrowing powers. 
During the past haif-j ear the aks receipts derived from passengs rs 
after deducting Government duty had been £15,803, or over. £2,( 00 
mre than this time in the year 1899. The: working + xpenses 
Were £8,821. as: ageinest £7,842, showing aa increase of abcut 
£1,000, :which ‘was chiefly accounted for by the increased price 
of furl ‘and vother ‘materials. - The deficiency on this occasion, 
made: g20d by the South Western. Company under the working 
agreement of March,'1894, was £1,782 a3 agaiort £2,518 w year 
go. Rents amoodnted to £178 and ‘tran-fer fees to £6, which made 
altogether £15,488 on the credit side of the revenue account, and 
after providing for £259 general charges (which. was a decrease of 
£152) they carried’ £8,688 to the credit of the net revenue account. 
That sum, with £648 which was payable by the South Western 


Company in’ ee of thé generating station at Waterloo, gave them 
@ botul uf. £9,847: | After paying the Soom 3 debenture stcck, 
aud £378 for rent to the South Wes:ern Company for station room 
at Waterloo, they bad £8,176 available fur dividend,’ They there- 
fore propoied to pay a dividend of 3 per cent. on the ordiaury. 
atock, which wou'd absorb £3,100, and leave £76 to be curcaed 


forward.. The number of passengers cafried (excluding seas6n- 


ticket holders) during the past half-year was 2,088,400, avd the 


season ticket holders on the 3lst December last numbered 888.. 


Both those figures were increases. In the daily passengers. there: 


was an increase of 268,669 over the correspouding period of 1899, 
and that they considered very satisfactory. There were one or two 
schemes befure Parliament which might affect the railway by: 


tuonelliog uoder it, aud those would be csrefuily watched so that 
every necessary protec ion might be obtaiaed. In conclusion, the 
chairman said he could not but think that: the future of the line 


was lik ly to be in all respects sa:iefactory. Upso the present it 


had fairly answered all their expectations, Ic was a great con- 
venie.ce to the public, who were fai:ly well satisfid with the 


accommodation provided, and the prospect before the shareholders 


wes by no means unfavourable. 
bao Hon. H. W. Campseiy seconded the resolution, and it was 
carried. 





Kensington and Knightsbridge Electric Lighting 


fe Company %@ . 

Mr. Granvitte R. Ryper presid: d on Wednesday at No. 1, George 
Street, Wes: minster, over the fourteenth ordinary general meeting 
of the above company. 4 

In moving the sdoption of the report, the CHarrman said he 
thought it was satisfactory that on the present occasion they were 
able to pay the good divi iend of 12 per cent., and carry forward the 
substaut'al sum of £4,700. , At the same time, he must say that at first 
sight the state of the c,»mpany did nos ‘seem altogether satisfactory. 
It seemed at first that the exp-nses were excersive c mpared to 
the increased amount of elec: ricity sold, but on looking into the 
accounts they found th: y had paid a much larger sum for coal. In 
fact, it cost tham £2,000 more last year than iu tre preceding year, 
and it 8» happeved that during the la-t-tbree months of last year it 
was uou-ualy light a d fee from f gs’ in Loudon, aad they suid 
something hike £2 000 less of elec ricity than in the corresponding 
months of the y arb fe, The houses and shops lighted by the 
compal-y had incre»sed | y 214 in the year and the wumber of lam. 
by 15,536. During the year the ele ctricity suld aa.ounted to 2,630 492 
units, as ag inst 2,463,950 units in 1899; »n increase of 166,000. 
At the same time: there wa- a greatly increased cost—a di-pro- 
por ionatec +t. It cst £37,726 iast year, as agan-t £33,523 the 
year b: fore ; but that was shown at once ia the price cf coal, wh ch 
cost, £8,603 last year, agair st £6,550 the year before. With regard 
to the re. ewal account, they put £7,594 to that account, ard the 
estimated de preciat on during the year was'£13,762. The amount 
aciua'ly spent on renewals and r paiys was, however, £6,107, and 
that kft £7594, which was caried to that. accouct aid made 
£37,974 10s. 4d. standing to the renewal acc u.t. The capital 
account kad been increared dwing the year by the sum of 
£16,565, ty the is-ue of 5 per cent. second preference thares, 
increasing the account from £33,435 to £50,000. Those shares 
were issued at a premium cf £1,656, which had been written 
off again-t the Kensing!ou Court acc unt, Toey had received £818 
as & kind of a windfall on ‘he set:lement with Mr. La: e Fox, and 
that had been taken to the credit of the. mains accouat, With 
regard to the new generating station, that was eppr achirg full 
completion. They hed already received a certain amcunt of elec- 
tricity from it, and expected in two months time that it would: be 
in full working order. The capital was found by the issue of 4 per 
cent. debenture bonds guaranteed by the two companies. _At. the 


end of the year £84,418 had been taken up out of the £100,000: 


which had been syndicated. They anticipated very great results 
from the new generating station when it was in fall working order, 
both in convenience and also in the cost of producing electricity: 
During the year they had erected a new tranrfqrmer station, 
intending to discontinue the one in Queen’s Terrace Mews. With 
regard to the new capital which bad been subscribed by the 
sharebolders to the amount of £30,000, that would bring their 
capital account on the ordiwary shares up to £105,000. They 
expected very shortly to get. a quotation on the St.ck Exchange, 
which would facilitute, no doubt, the sale of, and would probably 
increass the price of their thares. 

Sir Pres ces BraMWELL seconded the moticn, which was 
carried. : 

The retiring directors were re-elected, and the meeting closed 
with the usual votes of thanks, 4 ' 





The Dublin United Tramways Company (1896), 
Limited, 


Tun report submitted to the shareholders at Dublin on. Tuesday 
shows that the directors have declared a dividend for the half-year 
ended December 31st, 1900, at the rate of'4 per cent. per annuum on 
the preference shares and at the rate of 6 per cent. per annum, free 
of jucome-tax, on the whole of. the ordinary shares.of the company, 
£84,500 of which now, for the first time, 1ank for dividend.. These 
dividends will absorb £35,100, leaving. £1,243 17s. to be carried to 
next account. The new tramway from Capel Street, through 
Britain Street and Summer Hill, was opened -for traffic on October 
1st, and the new tramway from Ringsend to Sandymount on July 
4th. There is still a break on the Ringsend line at Victoria Bridge, 
the rebuilding of which should. be completed within a month, when 
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the cars. will run.through. The horse cars which ran from Had- 
dington Road to connect with the Sandymount line were replaced 
by electric cars on January 14th, 1901, and the whole.of the Dublin 
tramways. system is now worked exclusively by electric power. 
The full advantages of working from the Ringsend ceuitral station 
were not'available during any part of the half-year, as it was not 
until January ist of:this year that it was possible to save'the cost of 
operating Ballsbridge «as a separate station. 





"The, half-yearly.meeting of the Dublin United Tramways Com- 
pany,.Limited, was held in Dublin on Tuesday, Mr. W.'M. Murphy 
presiding. ; * 

_ The-Cuatgman, in moving the adoption of the report; expressed 
his desire to afford every possible information that could throw 
light onthe present and future of the company. » They had declared 
the same.dividend as this time last year—namely, 6 per cent: on the 
ordinary ‘shares—but the aggregate profits to ‘be carried forward 
were less by £3,702. _He saw no reason, if it was the wish of the 
shareholders, that the revenue of the two companies whence they 
derived their earnings should not be bulked together and the whole 
treated as one undertaking in order that the accounts might 
be more intelligible. The Dublin United. Tramway system showed 
an increase of £12,639 in the receipts for the half-year. 
The Southern’: District Company’s aecounts for the Dublin 
and Dalkey line showed an increase of £1,119 in the traffic receipts. 
The chairman entered in detail into the accounts of the companies, 
pointing out that:the net profits of both made a total of £53,722 for 
the half-year. Regarding the Fitzgerald accident case, he men- 
tioned that they were appealing to the highest tribunal on the 
question of the liabilityto sahd the streets. They had strong hope 
of getting the-decision reversed in their favour. 

In the course of a discussion which followed, it was suggested 
that there should be amalgamation to simplify the accounts, and an 
observation was madé that the fares were too cheap and might be 

A SHaREHOLDER also complained that the expenses were too 

eat. 

The report’ was adopted unanimously. 





Electricity Supply Company of Spain. 


A meetinc of the holders of consolidated debentures issued by this 
company was held on Wednesday at the offices, College Hill 
Chambers, College Hill, for the purpose of considering the 
advisability of passing the following extraordinary resolu- 
tien :—“‘That the trustees be, and they are hereby, 
authorised to. concur with the company in the grant of 
a lease of ali the undertaking and property of the’ company 
in Madrid to the Compania Gencral Madrilena de Electricidad on 
the terms and conditions contained in the draft lease now submitted 
to this meeting, subject to such modifications (if any) as the 
trustees may, in their discretion, assent to, which assent they dre 
hereby authorised to give.” 

A representative of the ELEctRicaL Review, who attended to 
report the proceedings, was informed that the meeting was quite 
private. 





Eastern Telegraph Company. 


An extraordinary general meeting of the proprietors of this 
company was held on Wednesday last, Mr. J. Denison Pender 
presiding. 

‘- The: CuatrMan said the only business of the meeting was to 
confirm a special resolution which was passed at the extraordinary 
general meeting of the company, held on January 28th last. The 
particulars had all been put before them a fortnight ago, and if any 
shareholder wished to. ask any questions he would be happy to 
answer them. He concluded by moving the following resolution :— 
“That the articles of association of the company be and they are 
hereby altered in manner following; that is to say, there shall be 
added on to the end of the 104th of such articles the following 
words, namely :—‘ Every past, present, and future director who has 
been or is or shall become a director of any other company as the 
nominee of this company may, in addition to any remuneration 
received by him under the preceding provisions of this article, also 
retain for his own benefit any remuneration to which he has become 
or may hereafter become entitled as a director of such other com- 
pany, whether his qualification for such directorship shall or shall 
not be held by him in trust-for.this company.’” 

The Marquis of TwrEDDALE seconded the resolution, and it was 
agreed to. ; 





The Ottawa Electric Railway Company. 


THIs company owns 40 miles of electric track, 22 in the city and 18 
in the suburbs, arid in its seventh annual report for the year ending 
December 31st, 1900, we read that the net profit for the year was 
$101,116.57, out of which four quarterly dividends of 2 per cent. 
each have been declared. The gross earnings for the year were 
$314,146.64, compared with $231,802.06 in 1898, and $263,545.05 in 
1899. On April 26th Power House No. 1 was destroyed by the fire 
Which er over Ottawa and Hull. The insurance money received 
will be sufficient to replace the power house, but a certain loss will 
tesult from: damage to tracks, overhead work, and _ bridges 


thronghott-the city and“Hull. © 


Birkdale and Southport’ Tramways Company, | 


THE annual meeting of this company took -place at Southport on 


the evening of February 6th, Mr. N. Yates presiding. 

Speaking of the company’s work, the CHarrMaN remarked that 
owing to the competition of the new electric cars, there had been a 
slight falling off in the receipts. The reserve fund stood at £1,700, 
and the balance-sheet, the chairman said, was very satisfactory, 
The report, which proposed the. payment of a: dividend at the rate 
of 6 per cent. per annum, was adopted. % 





St. James's and Pall Mall Electric Light Company, 


Tue directors’ report for the year ending: December 3ist, 1900, sub- 
mitted to the ordinary meeting held on Tuesday at Carnaby Street, 


- reads as follows :— 


The directors submit their report for 1900, with the accounts as certified by 
the company’s auditors, and the auditors’ report. The supply to'the company’s 
consumers has been fully maintained from the Carnaby Street and Mason’s 
Yard stations. There has been an addition of 21,597 to the number of 8-¢.p 
lamps connected, and notwithstan: the high price of coal, the cost per unit’ 
has not increased. The large extensions of Carnaby Street station are being 
completed, and will be ready in good time to.deal with the expected demand of 
next winter’s season. The works of the Central Electric. Supply Company, 
Limited, at Grove Road, are being pushed on, and the directors are assured 
that all anticipated requirements from the winter of 1902-8 onwards will be duly 

rovided for thereby. 84 per cent. debenture stock, amounting to £150,000, was 

ssued im June last at 96 per cent, and the whole amount was taken up. The 

discount and expenses of this issue have been carried to the debit of capital 
reserve fund. In the net revenue account for 1899 credit was taken for a sum 
of £1,582 5s. 9d. interest charged on advances made to the Central: Electric 
Supply Company, Limited. The auditor of the Board of Trade having ex- 
pressed an opinion that this amount should not at present be credited to 
revenue, the ircvicrs, while reserving their own opinion on the question, 
recommend that this, and like sums chargeable in subsequent years, should for 
the present be placed to a special interest suspense account, ‘ 





The net earnings of the company for the year 1900 were +» £87,646 4 1 
Less interim dividend paid in August last for 
half-year ending June 80th, at rate of— 
7 per cent. on preference shares .. . -- £8,500 0 0 
10 per cent. on ordinary shares .. « 10,000 0 0 
13,500 0 0 
£24,146 4 1 
Balance brought forward from 1899 as -- £1,787 18 11 
Less carried to interest suspense account .. 1,582 5 9 
—_—— 155 18 2 
Leaving an amount now to be dealt with of .. £24,301 17 8 


The directors propose to divide this amount as follows :— 


(A) By payment of a dividend at the rate of 7 per cent. per annum 

on the preference shares for the second half of the year.. £8,500 0 0 
(B) By payment of a dividend on the ordinary shares for the 

second half-year of 7s. 6d. per share, and a bonus of 2s. per 

share, making, with the interim dividend paid on August 





1st last, a total distribution of 144 per cent. for the year.. 19,000 0 0 
(c) Amount to be carried forward ‘ ah ae os -» 1,801 17 8 
£24,301 17 8 


The propored alterations in the articles of association set out in the notice for 
the extraordinary general meeting issued herewith, are designed to bring the 
articles into conformity with the Companies’ Act, 1900, and the present constitu- 
tion of the capital. The vice-chairman, Mr. Walter Leaf, and Mr. Bennett 
Fitch, M.Inst.C.E., are the directors who retire by rotation under clause ‘9 of the 
articles of association, and, being eligible, offer themselves for re-election. The 
auditors, Messrs. Deloitte, Dever, Griffiths & Co., also retire, and, being eligible, 
offer themselves for re-election. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &., YEAR ENDING 
DEcEMBER 31st, 1900. ‘ 











Quantity utilised. ‘ima “ s 
Tone units expended | lamps oo 
| in distribu- | circuit Dec. 
enerated. | Private | Public | Used on | ey ; 
, supply. | lighting.| works. | Total. tion. Bist, 1900. 
5,740,624 | 4,984,748 | 143,027 79,501 5,207,276 | 588,848 186,347 
| 




















Mr. E. J. A. Batrour presided at the annual meeting held at 


-Carnaby Street Station on Tuesday. In moving the adoption of the 


report, he said that he thought they might congratulate shareholders 
on the position of. the company and on the results that had been 


arrived at during the year. It was proposed that a distribution _— 


amounting to 14} per cent. should be made on the ordinary shares. 
They had reason to believe that that rate would be maintained. 
They had added to their-service during the year the equivalent of 
21,597 8-c.P. lamps. The policy of the directors had been to make 
periodical reductions in the'‘charges to consumers, and the large 
reductions made some two years’ago had already borne good fruit. 
The value of the return per.8-c.P. lamp, which fell from 9s. 64. in 
1898 to 9s. 2d. in 1899, had “in the past year risen to 9s. 8d., which 
proved that the extra amount of electricity consumed at the lower 
price would more than make up for the cost incurred in making 
such reductions. The larger output, with the better economies 
effected from year to year, had enabled them, in spite of the 
increase in the cost of coal, not only to prevent an increase in the 
cost of supply but even to effect a small reduction. That was an 
altogether healthy sign. Unfortunately that advance in the price 
of fuel would be felt in equal measure in the current year, a 
although supplies might now be obtained at a lower figure, it was 
necessary for this company, having important, public responsibilities, 
to safeguard itself and maintain the continuity: of fuel supply bya 
regular contract. In view of these and certain other extra 





forv 
Aaccc 
excl 
line 
luti 
con" 
stoc 
con 
thir 
divi 
t hat 
nary 
stoc. 
pref 


Ne 


In t 
rent 
insté 
equa 
and 
agai 
com) 
pury 
conn 
recei 
pipil 
bran 
12 m 


neve 
12s. | 
direc 
half- 
with 
price 





ww Fars we 


sowwaee 





ee vo vw OO 2S SB re ws WO Pe ec ere eS 
‘ 














a —- a ————<= 





Vol. 48, No: 1,212, Bummvany 15,1901.) THR “ELECTRICAL [REVIEW. Pos ee a 


charges no further. alterations would be made:in the rates to con- 
sumers at present. > The-current-year‘would-be devoted to pushing 
on with extensions and consolidating resources, so as to undertake 
the largely increased demand which they .were convinced was 
coming. The extensions consisted of the works now completing on 
the Carnaby: Street station and the Central Electric Supply Works 
at Grove Road. The Carnaby Street extensions would be finished 
in ample time for next wintér’s supply, and consisted: of a. second 
chimney. shaft, a large boiler house-and engine room, yard’ for. coal- 
iug, workshops and other conveniences which had-been very much 
.cedéd, The whole of the large floors above the engine and boiler 
|:ouse would ‘be a gigantic transforming station. The Grove Road 
works were being- erected: by the: St: James’s and Westminster 
‘ompanies; and would: be employed for-the purposes of ‘the two 
ompanies. The purchase of the new site had been- completed and 
rangements come to with the railway company by which the 
iiginal site at North_Bank would be included in, and form part of, 
e scheme. © The first section of the new works was in process of 
ection, and orders had been placed for engines‘and boilers. There 
as necessarily a largé expenditure’ of capital which: at present of 
urse could. not: bring any return. .The ‘board? had prepared 
.veful- estimates, and.looking to the: results of the past year, 
i every confidence that the whole scheme could be carried 
t to a successful issue without prejudice to the shareholders’ 
erests. During the past year £150,000 3 per cent. debenture 
iock-had been issued at 96 per cent. and fully subscribed for. 
‘lhe question of the further issue of capital to carry out the scheme 
wuld have to be faced before long, and. he need hardly say that 
it matter would recéive the most. careful consideration of the 
wd. After a few rémarks about the interest suspense fund, the 
ciairman formally moved the adoption of the report.’ Mr. Luar 
onded, and after some very strong criticisms had been offered by 
:. Fry, and remarks made by other shareholders, it was carried 
animously. It was. stated by the chairman that the cost of the 
ehold site for the new. station was £77,000, and the buildings 
uld probably cost £43,000, and the plant £33,000. 
The retiring directors and auditors having been re-elected, a vote 
thanks was accorded to Mr. Walker, secretary ; Mr. Dobson, the 
nyineer ; and the staff generally. - 
\ special meeting followed, at which certain resolutions were 
vissed, bringing the articles into conformation with the new Act. 


~~ 
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' National Telephone Company. 


‘|:rE report for the half-year ended December :31st states that the 
icome accrued in respect of the.business of the half-year amounts 
£732,093, as compared with £663,523 for the corresponding period 
1899, being an increase of £68,570; the working expenses 
nounted to £404,652, an increase of £45,350; the net result for the 
lf-year (after deducting the Post Office royalties, amounting to 
71,609) is a profit balance of £255,831, as compared with £240,043 
r the corresponding period of 1899; the rentals carried forward 
or unexpired terms of running contracts amounted to £696,568, as 
‘ompared with £631,590 at the corresponding period of 1899. Out 
t the available balance-.of. ‘£204,697: the board will recom- 
1end.a dividend at the rate of 6 per cent. per annum, less 
ax, onthe first and second preference shares, 5 per cent. 
er annum, less tax, on the third preference shares, and 5 
er cent. per annum, less tax, on the ordinary shares. The 
voard also~ propose to transfer £85,000 to reserve and to carry 
forward £5,697. ‘The sum of £468,548 has been expended on capital 
account during the: half-year in the- erection of 11,794 additional 
exchange and. private lines, and in the construction of underground 
lines. Atthe general meeting, to be held on the 21st inst., a reso- 
lution will be proposed to the effect that the board be authorised to 
convert the present ordinary shares‘into preferred and deferred 
stock, upon the footing that each holding of such shares shall be 
converted into stock, whereof one-third shall be preferred and two- 
thirds deferred, the preferred stock to carry a fixed non-cumulative 
dividend at the rate of 6 percent. per annum. , It is also proposed 
that the board be authorised to issue 200,000 of the unissued ordi- 
nary shares as preferred shares ranking pari passu with the preferred 
stock, and to convert the shares so issued, when fully paid, into 
preferred stock. 
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Newcastle and District Electric Lighting Company. 


In their annual report, the directors stated that the supply of cur- 
rent continues to give satisfaction to the company’sconsumers. The 
installations connected to the company’s mains during the year are 
equal to 4,800 10-c.P. lamps, bringing the total up to about 46,678, 
and 1,211,649 units of electrical energy have been supplied, as 
against 1,008,622 units supplied in 1899.. In September last the 
company commenced to supply continuous current mostly for: power 
purposes, and already motors equal to about 400 u.P. have been 
connected to the company’s mains, and fresh applications are being 
teceived. During the past year 10,399 yards of main and branch 
piping have been laid, together with 19,648 yards of main and 
branch cable. -The abnormally high-cost of coal during the last 


12 months caused-the outlay in this item. to be greatly increased, ~ 


nevertheless the gross earnings during the year amount to £9,339 
12s. 3d., and after paying interest and debentures and loans, the 
directors recommended the usual dividend of 5 per cent. for the 
half-year ending December 318t (less income-tax), which, together 
with the interim dividend paid in August last, makes the dividend 
84 per cent. for the year. Owing to the recent reduction in the 
price of coal, combined with the increased gross revenye,.of the 


- company, the directors hope during the present ‘financial year to’ be 


in a position to place a further substantial amount to reserve’ and 
depreciation. Meanwhile they carry forward in the balance-shdet 
the sum of £311 17s. 7d. —. 


The annual- meeting was held on 5th inst., Mr. J. D. Mrnavan 


presiding, and in moving the adoption of the report, said the share- 


holders would see that they had now commenced to supply power. 
This was a very important point for them. They had, during the 
year, spent no less than’ £18,000. in the completion of their first 
power station. Of that sum; they had had the benefit of a very 
small portion. They had spent-£17,000 more for coal. Neverthe- 
less, the increase in the company’s business had been considerable, 
and it would have been greater still had they been able to move 
forward with the new power station. That, like other works, how- 
ever, had been stopped: by the bricklayers’ strike. The company 
had, as they knew, purchased a site of 4,000 yards at the Close, next 


_. to the river. When that was completed, théy would ‘have a station 
‘second to none. He moved that the'report be adapted, ani that a 


dividend of 5 per cent. (making 84 per cent. for the year): te 


* declared. 


Mr. Parsons seconded, and the report was adopted. 

Mr. Harold Cookson and Mr. Arthur Scholefield have joined the 
board of directors. 

Col. W. M. Angus and Mr. John B, Simpson, retiring directors, 
were reappointed. 





Smithfield Markets Electric Supply Company. 


Tue directors’ report to be submitted to the third ordinary general 
meeting to be held at Winchester House to-day, 15th inst., reads as 
follows :— 


The directors beg to submit their report and statement of accounts for the 
year ending December 3ist, 1900. The accounts now Be map compare with 
those for the 15 ths ended D: ber 81st, 1899, and show a gross profit of 
£4,452 9s, 8d., after allowing £500 for directors’ fees, a result which, having 
regard to the high prices of coal and other products prevailing throughout the 
year, may be considered satisfactory. The gross revenue amounts to 
£15,187 16s. 10d., against £12,083 6s. for the preceding 15 months. Of the above 
gross profit debenture interest and other charges absorb 2,567 5s. 6d., while a 
sum of £1,000 has also been placed to depreeiation. The balance remaining to 
be carried forward after writing off the deficit at the end of 1899 is £675 1s. 1d. 
The business of the eae | continues to make satisfactory progress, 57 new 
installations having been obtained during the year. The number of lamps 
installed at D 8ist was 23,239, an increase of 6,279 lamps of 8-c.p. A 
new boiler, engine, and dynamo representing an additional 300 H.p. have been 
installed within the last few weeks to meet the increasing demand for electric 
light, the cost of which has been brought into the accounts now submitted, 
This expenditure has been provided for by the issue on January Ist last of a 
further £3,800 of second debentures, making the total issue £8,000. It is not 
proposed to raise further capital at present. The plant and machinery have 
worked satisfactorily, and have been maintained out of revenue. The director 
retiring under the articles of association is Mr. J. Browne Martin, who, being 
eligible, offers himself for re-election. The auditors, Messrs, Ford, Rhodes and 
Ford, also retire, and offer themselves for re-election. 











Cambridge Electric Supply Company. 


THE directors’ report to be presented to the ordinary general 
meeting of the company, to be held at the offices, Thompson’ 
Lane, Cambridge, to-day, Friday, reads as follows :— 


The directors submit herewith a statement of the income and expenditure 
for the past year, and the balance-sheet showing the assets and liabilities of the 
company made up to December 3ist last. our directors have pleasure in 
reporting that the progress of the ey continues to be satisfactory. 
During the year 1900 there has been added-to the comgenys mains, the 
equivalent of 2,863 8-c.p. lamps, making the total 30,986. he number of 
units supplied has been 357,485, an increase of 59,048 or 19 per cent. In spite of 
the large increase in the price of coal the company has been able to more than 
maintain its income without increasing the price of electricity. The company 
after paying all charges, placing £250 to the extinction of preliminary expenses, 
£448 14s, 10d. to the extinction of suspense account, and £750 to depreciation 
account, has a balance of £4,278 10s. 11d., which, added to £210 15s. 2d. brought 
forward from last year, makes £4,489-ts. 1d. An interim dividend of £1,413 
16s; 2d. and interest on temporary overdraft and loan £193 18s. 9d., have already 
been paid, leaving a net balance of £2,881 1is. 2d., out of which the directors 
recommend the payment of a dividend of 44 per cent., making, with 24 per cent. 
already paid, 7 per‘cent. for the year. This will absorb £2,843 2s. 5@., leaving & 
balance to carry forward subject. to. fracti 1 adjustment of income-tax of 
£88 8s. 9d. Mr. D. Munsey and Dr. Latham nope by rotation, both are eligible 
and ‘offer themselves forre-election. The auditor, Mr. Arthur Ruttér, also offéts 
himself for re-election. > 





Liverpool Overhead Railway Company. 


Tue half-yearly meeting ofthis company was held at Liverpool on 
Tuesday, Mr. Richard Hobson, deputy-chairman, presided, in the 
absence of the chairman, Sir William Forwood. — 
The CuarRnMan, in moving the adoption of the report; referred to 
the loss sustained by the nation in the death of the Queen. Hethen 
called attention to the mistake which appeared in one of the items 
in the report. It was merely a formal error, and would not, he wis 
sorry to say, make the dividend any larger. The statement of 
capital authorised and created by the company under the Act of 
1900 was put down at £120,000, and-loans at: £40,000, making a total 
of £160,00@ That was the amount in the Bill originally when they 
went to Parliament, but owing to the threatened opposition of the 
Liverpool Corporation and the Dock Board to certain clauses in the 
Bill, the company’s scheme was. modified, which made a reduction 
in the total amount of-money asked for in the Bill. Therefore these 
two items should read £60,000 stock and shares and £20,000 loans, 
and they were-asked to pass the. accounts with these corrections.- 
Although the figures of traffic showed perente cheer a —_ 
number of passengers in the aggregate’ e half-year 
in the corresponding period of 1899, as a matter of fact, that was 
illusive to this extent, that‘it included the. passengers carried during 
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the past half-year on the tramways. ~The number carried on 
the.railway proper, therefore, showed a considerable diminution. 
But this loss arose entirely by a comparison with this time last year, 
and the traffic they then got in consequence of the enthusiasm 
which prevailed at the time the troops were leaving for South 
Africa.- With that exception, however, the traffic showed an 
_ Increase, so that there was no cause for discouragement, or thinking 
that the railway was losing its popularity. On the contrary, com- 
pared with 1898, there was small difference in the traffic prorer on 
' the railway, although they were then running to the Dingle without 
the opposition of the Corporation electric tramways. Their own 
tramway line to Great Crosby had answered: their expectations in 
every wsy, a substantial profit being earned after meeting all 
. incidental charges, including interest on the capital outlay. When 
they decided to construct the tramway they did not consider they 
weré going to make a great amount of money out of it, but they 
thought it would be of the greatest value as a feeder of the railway, 
‘and it had realised expectations in that respect. Unfortunately 
their expenses had increased as well as their traffic. Like other trading 
concerns, they had had to pay enhanced prices for coal and other 
materials, their coal bill this year being exactly double that of the 
previous year. There was also an increase in the amount for salaries 
and wages, due to the extra expense entailed in working the com- 
pany’s tramways. They had also spent rather more money on 
repairs than in the corresponding period of last year; but that was 
a thing they could not make identical each half-year, their object 
being to keep the line in a thoroughly efficient condition, as it 
always had been kept. They hoped soon to get to work with the 
promised accelerated train service, and they had every reason to 
suppose that the result of that would be very beneficial to the com- 
pany, not only as giving a quicker service to the public, but in the 
matter of cost of workiug. 

Sir Epwarp LawRkENCcE seconded the motion, 

Mr. Witt1am McQutz asked if the board had made any contracts 
for fuel for the present year. He observed that other companies 
were deferring doing 80. 

The CHarrMan said their coal contract had some little time to run, 
but they certainly were not goiug to renew it until they saw a little 
about them. 

The motion was then carried unanimously. 

A dividend of 5 percent. per annum on the preference shares for 
the half-year, and 34 per ceut. per annum on the ordinary shares 
wss agreed to, and the retiring directors and auditors were re- 
elected. 


Charing Cross and Strand Electricity Supply Cor- 
poration.—The directors have decided to recommend a dividend 
for the half-year ended December 31st, 1900, at the rate of 94 per 
cent. per annum, making (with the interim dividend distributed 
forthe half-year ended June 30th, 1900, at the rate of 84 per cent. 
per annum) a dividend payable for the year 1900 of 9 per cent. on 
the ordiuary share capital. 

The lamps connected during the past year have amounted to the 
equivalent of 39,431 8-c.P. lamps. 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :—Electric Lighting and Traction Com- 
pany of Australia, Limited—20,000 6 per cent. cumulative prefer- 
ence shares of £5 each, Nos. 1 to 20,000, 





TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending February 
8th were £298 14s. 1d.; corresponding week last year, £825 7s. 8d.; 
decrease, £26 19s. 2d. Total to date, £2,162 17s. 5d.; corresponding period 
last year, £1,907 17s. 8d; increase, ‘£194 19s. 9d. Miles open, 84. No 
cars run on occasion of Queen Victoria’s funeral. 

Blackpool and Fleetwood Tramroad Company.—The receipts for the weck end- 
ing February 9th were £139; corresyonding week last. year £128; increase, 
ry Total to date, £814; corresponding period last year, £869; decrease, 

Bristol Tramways and Carriage Company.—The receipts for the week endin 
Febru &th were £8,820 1ls.7d.; corresponding period last year, 22,808 
1s. 9d.; increase, £958 9s, 10d. 

Central London Rail The ipts for the week oa February 9th, 
were £6,129; previous ; week, £7, 112; decrease, £ Total receipts to date 
(6 weeks), £36,507. Miles open, 6. 

City and South London Railway.—The receipts for the week — February 
10th were £2,020; correspo: week last year, £1,149; increase, £871. 
Total to date, £11,999; period last year, £6,735; increase, 
25,260, si open, 1901, 43}, ‘BR. 









Dover Corporation TramwaygesThe reeeipts for the week ending February 
9th were eet >. sa. , 4 week Fy year, £lil 1s, 1d 
increase, £11 1s. te, £927 4s. 2d.; corresponding peri 

ry 17s. 11d. -Miles ot track open, 38. 


last year, £87 6a. c 
Car miles run, i 


" ‘Dublin United Tramways 
Feburary 8th were "at 


(4,924. Number of cars, 11. 

Pe receipts for the week ending 
electric cars, — 2s. 9d.; 
ditto, horse cars, ——-; anced cars, £681 19s. Od.; to 
28,:96 1s. 94.; Diee ites year—D. U. T. Co., electric oars, 
£2,144 5a. 8d.3 ditto, cats, £56 8s. 0d.; D. 8. D. Co., electric cars, 
£515 0s. 44. ; £8, 6 ‘148. 0d.; increase, £850 7s. 9d. } aggregate to 
dae, £31,480 173 te to date iast PF asec £19,832 5s. 6a; increase, 
£2,078 1ls.91. The m leage worked is 45 miles electrically, — miles by 
horses, as against 41 miles electrically, 8 miles by horses, for the corre- 

sponding period last year. 

Liverpool Coeneel j,correopon —The receipts for the week ending February 
10th were £1,516 week last year, £1,344; inorease, £171. 
Total to date, £8, ind," corren Ene ing period last year, £8,697; increase, £16. 
Milas open, Cushen # 


STOCKS AND SHARES. 


Wednesday Evening, 


Tux reduction of the bank rate, coupled with an issue of Exchequer 
Bonds instead of a dreaded war loan, has infused a cheerfuller 
tone into markets generally. Business is brisker, and the sharp 
revival in South African mining shares has helped to wake things 
up all round. For some unexplained reason the Stock Exchange is 
always happy when Kaffirs boom, and, taking all things in conjunc- 
tion, circumstances during the past week have justified, both actually 
and sentimentally, the better feeling now apparent. The electric 
markets are sharing in the larger volume of business, and alterations 
in our price lists are nearly all to the good of holders, rises out- 
numbering falls in the proportion of six to one. The Telegraph 
department fares best, some substantial advances being shown, 
Supply shares wait upon their coming dividends. Electrical rail. 
way descriptions are irregular, but prices in the manufacturing 
section are mostly better. 

Eastern Telegraph Ordinary stock has risen a further 6 per cent, 
bringing the last fortnight’s rise to 8 points. The trouble that we 
took to show how cheap Eastern stock was at 140—the price on 
January 30th—is fully vindicated by the course of the quotation, 
and those who bought the stock on our suggestion can safely keep it 
fora higher level. The 4 per cent. Debenture stock is 3 points to 
the good on investment buying, but the demand has not extended 
to the Preference stock, which seems to be worth par. Eastern 
Extension shares have lagged behind the parent company’s stock, 
but they mark’a rise on the week. The new shares have not par- 
ticipated. Several of the gilt-edged securities in the telegraph list 
are up a point or more, the lower bank rate driving money into the 
market, which has been for some time on deposit at the banks. 

The three Anglo-American compavy’s stocks are decidedly harder, 
the recent selliug having ceased on the statement that the com- 
pany’s traffic during January was only £70 a day less than it was in 
January, 1900,.when no German competition existed. America’s 
holiday on Tuesday militates, of course, rather against good receipts 
for the current week. 

In the electrical railway market, a slight sensation has been 
afforded by City and South London stock, which dropped 3 per 
cent. in a single day. The reason for this is a number of forced 
sales by people who professed to be. disappointed at the action of 
the board with regard to guaranteeing the Brixton extension, 
At the recent meeting the chairman held out vague hopes that this 
unprofitable piece of railway might be soldtosome other company, 
but no fresh news -relative to any negotiations has transpired. 
City and South London 5 per cent. Preference (1891)-has declined 
to 1374, and the 1896 stock to 1324, but the 4 per cent. Debenture 
stock at 1174 is unaltered. 

Central Londons are slightly better, but, no definite improvement 
can take place until the “vibration” question is settled. Some 
buying of the Deferred halves is in progress, and at a discount of 
20 per cent. the purchasers can hardly be far wrong in their action. 
Waterloo and City stock does not move, and Great Northern and 
City Preferred Ordinary (4 per cent.) remain at 8 for the £10 shares, 
£9 paid. 

Turning to the electricity supply market, the outstanding feature 
is another 10s. rise in Notting Hill shares upon persistent buying. 
Brompton and Kensington have hardened 4, and a fall of the same 
extent is noticeable in City of London shares, “ no-dividend” 
prospects being responsible for this further drop after last week's 
‘decline of a sovereign. Westminsters fail to recover from the 
lowering effects of the reduced dividend; the new issue of shares 
is quoted at 12 middle. Somewhat better than had been expected 
is the Smithfield Company’s report, but no improvement has over- 
taken the shares. Charing Cross maintain their price, notwith- 
standing a dividend declaration at the rate of 4 per cent. less than 
it was yearago. For the full twelvemonth, however, the dis- 
tribution (9 per cent.) is the same as it was in 1899, and compares 
with 8 per cent. in 1898, 

Amongst the miscellaneous list Telegraph Constructions are up 
again on the dividend and report,’ to which we alluded last week. 
National Telephone shares keep about the same, although the 
board’s statement is not particularly encouraging, and the new 
capital arrangements are not likely to help the prices of the shares. 
Henley’s are a good market in sympathy with Telegraph Construc- 
tions, and Brush Engineering Preference have put on 3 to their 
quotation. The experimental starting of electric traction on the 
London United Tramways system has not changed the price of the 
company’s Debenture stock, which is 2 to 4 premium, while Imperial 
Tramway shares are 224 to 234 both in the London and Bristol 
stock markets. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
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30,000 De do. Debs, cn ccs tee | BO] cee | cee | ice 100 —H204%1200-104% =] -0. | ce 
60,710/| Direct United States Cable ... wee | 90 | 38% | 3 GY] 3%] 10 — 108 | 10 — 204 | 108} «.: 
108,300 | Direct West India Cable, 44 Reg. "Deb. . 100 | ... aE ew | 99 —102 | 99 —102 de set 
4,000,000 | Eastern Telegraph, Ord. 8 ms Stock] 7% |7%| ... (140 —145 |146 —151 150° | 144 
1,526,888 Do. rc Pref. Stock aa Bs 100 | .. eee 95 — 98 95-— 98 964 | 95 
1,432,2687 Do. Mort. Deb. Stock Red. ... Stock} ... toe 109 —113 /|112 —116 113 | 1123 
250,000 | Eastern Extension, pit ane and China Telegraph 10}7%17% 14 — 144 | 144— 14% 14; 143 
50,000] Do. Nos. 250 4001 £0800,000 (is. at £3 pn all pd.) ro eee ee 139—.143 |-19g—14f | es] 
120,000/ Be, 4% Deb. Stock %, tock 110: —115 xdj110 —115 oe 
: tern and South African ‘Telegraph, 4 Mort. Deb. | £% oe 
90,0007} <. Nos. 1 to 3,000, red. 1909 100 99 —102 xd} $9 —102 * 
00,0007 4 % Reg. Mt. Debs. (Mauritius Sub. )1. 1—8,000| 25] ... | .. | .. {L00—103 |101 —104 a ME yg 
80,227 | Globe ‘Telegraph and Trust .. 10 | 58% | 52% | ... | 10 —104xd] 10 — 104 | 10,4) -103 
180,042 do. 6 %, Pref. age 10 | 6 cos eee 15 — 154xd} 15 — 154 15g | 15 
150,000 | Great ‘Norther Telegraph, < ee ein ceca see | 10 [124 ia o. | 32 — 34 32 — 34 “H ave 
Halifax and Bermuda Cable, 44 1st Mort. Debs., ei a 
82,000 within Nos. 1 to 1,200, Red. 100 | ... es 99 —102 99 —102 oa ees 
17,000 | Indo-European Telegraph 25 10 % 10%}... | 47-— 51} 47? — 51 47} | oes 
100,000/} London Platino-Brazilian Telegraph, 6 % Debs. 100} .. x --- |L04 —107 [104 —107 ove és 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 . Bh na.) tae —: 44-2—- 4 vee we 
86,492 Do. do. do. 5 % Pref., — 1 to 86,492 1/\4 5 Nea 1 f— 1 es os 
590,000 | National Telephone, 1 to 590,000... 516 5 5%) 4— 4b 43— 43 4 4 
15,000 Do. 6 Cum. 1st Pref. 10. | 6 6 6 %) 12 — 14 12 — 14 133-; 123 
15,000 Do. Cum. 2nd Pref. ... 10 | 6 6 6%)/11—13 |11—13 ies Se 
250,000 Do. yg 3rd Pref., 1 to 250,000 515 5%| 5%) 44— 58 4g— 53 <a He 
2,000,002 Do. 34 b. Stock Red. w» Stock] 33% | 38%] 34%] 94 — 4 — 963 | 913 
500,000 Do. Jone Stock Red.. be 100-| ... | .. | 4 %|97:-—100 | 98 —101 . | 1004 | 98 
171,504 | Oriental Telephone na Elec., Nos. 1 to 171, (504, fully paid 145 %G.| 8 Bt- os 1s 13 oo sé 
100,0007| Pacific and European Tel., 4 % as Debs., 1 to 1,000 ... | 100} ... tt see? | 99 —102 99 —102 ne 4 
11,839 | Reuter’s. > el: Oe BSS ee as a; ee ee eee cee 
3,381 Submarine Cables Trust sags ies wae Cert.| ... are 124 —129 124 —129 tee wed 
58,000 | United River Plate Telephone aaa 516%17% 4@—. 54}. 48— 52 45 43 
16,639 Do. do. 5 % Cum. pref. Nos. 1—16, 639 ie eres ac ina 42— 53 | 49—. 53 4g | se 
28,361 Do. do. Nos. 16,640 to 40,000 £34 pa. Oe ieee oo de bee: 1 a Reet A 
179,947 Do. do. 5 % Debs. .. oes Stock] ... oe + |103 —106 . |103 —106 eee vee 
171,006 | West African Telegraph, 5 % Debs.... Ca ae . wo. | 99 —102 99 —102 “= ai 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 011—53, 008 BE | ase ee ee —- —_— ée ° 
150,000 Do. do. 4% Deks., 1—1 500 gua. by Bras. Sub. Tel. | 100 | ... pt ° 99 —102 99 —102 ee - 
207,930 | Western ae oe Ltd., Nos. 1—207,930 .. ooo | 10-57. BLS 14 —'144 4 — 14} 1438 | 143; 
75,000 Do Debs. ond series, 1906 ovo | 100 | uc eee 101. —104 {i01 —104: wes es 
348,777 Do. Deb. Stock Red. see soe | 100°]... o04 102 —105  |102-—105 eee od 
88,321 | West India and + ee ae ee one «| 10/;2%] &% — § f— 3 nat ove 
34,563 Do. do. do. Cum. 1st Pref. ...| 10] ... wes 6— 7 6— 7 OR i 
4,669 Do. do. do. é Cum. 2nd Pref.....| 10] ... f 56— 7 5— 7 doe oa 
80,0002; Do. do. do. 5% Debs., Nos. 1 to 1,800 | 100 , 103 —106 103 —106 > 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & eee ies Elec. Lt. Sup., Ord., 101 to 19, he 5/6% 16%] - 7— 8 74—" 84 OS ee 
12,000 do. 7 xo um. Pref... OS ee bes wee |) BE— GR] BE— DR” | owe aa 
50,000 | Charing Crews and Strand sae Sore §6|8%19%19%] 9— 108 94— 104 10 o 
20,000 Do. do. do. 0. 44% Cum. Pref. | Ate ae Mie 54— 52 | 53— 52 5a] +. 
34,000 |*Chelsea Electricity Supply, Ord. 5/6%/6%) «. 64—. 7 64—. 7 62] .. 
150,000 Do. do. ¥ Deb. Stock Red. ... |Stock| ... | ... 109 —112 {109 —112 aie | Wes 
70,579 | City of London Electric Lighting, 40,001—110;579... | 10/6 4% 74— 7— 8 84 7 
40,000 ag Cum. Pref., 1 to 40,000 . 10 | 6 ese 13— 14 |13— 14 see on 
490,000 Deb. Stock, a. (iss. at £115) ‘all paid en er fe 122 —127 |122 —127 See , 
40,000 ‘ieee of Lon & Brush Prov. E lec. Ltg., Ord. 1—40,000 | 10} nz | 4% 84— “ . 
20,000{ Do. do. do. Pref., 40,001—60,000 | 10/6%]| .. 114— 124 | 114— 124 ss <i 
210,000 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd. «: ea histene ens 106 —109 106 —109 we és 
35,500 | Edmundson’s Elec: :Corp., Ord. Shares he 517 Bh ww ; “ “ 
75,000 Do, do. 44 % 1st Mort. Deb. Stock. 100°}... ; 102 —105 [102 —105 a Bee 
110,000 | London Electric Supply Corporation, a | Sn ek Ge 4 ‘ 1g— 2 14— 2 1g]... 
49,840 do. do. 6% Pret.| 5/6%/]. .. 4— 5 4— 5 a ps 
250,000 do. do. 4% 1st Me “Db. Stock Rd. |Stock| ... ows 98 —101 | 98 —101 * ode 
85,000 Metropolitan Electric Supply, 101 to 62,500... 10/5% 15% 12 — 13- | 12 — 13 12§ | 12} 
220,007 44 Mortgage Sear gu Stock |... |. ict «» [110 +113 [110 —113 owe ee 
250,000 83% Mort. Deb. Stock Red. . w+» [Stock] ... ad . | 96—99 | 96 — 99 984} 972° 
6,452 | Notting Wrilk Biecteis Lighting teh nan’ | Ee 7 vo | 16 — 16 | 154— 165 |- 15g |... 
40,000 Bt. James’s and Pall Mall Electric Light, Ord... 5 144% 148% (144 g 144— 154 | 144— 153 14f | os. 
20,000 Do. do.” 7 % Pref., 20,081 to 40,080} 5/7 7 84 — 84— 94 8$ |... 
150,000 |- Do. do. ea; ty 4 Deb. Stock Red. 100; ... ons » | 98 —101 | 98 —101 aes eee 
12,000: Smithfield Market Blect. Supply, Ord. - bobik: Jeiate Bi ves was) hee 2— .% | 2— Qyy] «es 
50,000 Do. do... Debi. is daw 100 |"’... ia, a» | 80 — 90° | 80 — 90 te : 
65,000 | South London Electricity Stele, oie «| 5} ne | oe | oe | 2h— 3h | 24— 3h 3 1 
79,900 | Westminster Electric Supply, Ord,, 101 to 80,000... 5./12 % [13 ee aah * 12 — 13 12 — 131 1233] 12§ 
- ed paren = warraniey profi be being wanda 
Unless pass ot ens ag 
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SHARE LIST OF ELECTRICAL COMPANIES.—0ontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 














































































































‘| Stock : Closing Closin; Busin 
Present Dividends for ag ess done 
Issue. semaits Share| the last three years, quote Bob: 18th, _| Robe iain to, 
SS 
1898, 1899. 1900, Highest | Lowest 
20,000 | British Ailes H Cum. Pref. .. Pet kg: || a gsm ay sie 8— 9 8— 9 8% 
300,000 1st Mort. Deb. Stock Red. see |Stock! ... bss oes 91 — 95 91 — 95 as RS. 
45,000 British Electric wenction ‘se eee 10 pes 5 ase 134— 14} 14 — 15 14% 148 
50,000 Do. do. 6 % Cum. Pref. eee 10 see ses aes 12 — 13 124— 134 ove os 
350,000 Do. do. 5 % Perpetual Debenture Stock wo» [Stock .., tee «= =1120 —123 120 —123 eee an 
85,0002 |+British Electric Works Co., Ord. £1 shares, 50, 001—135, 000 Bie Penis Sates, riesrh i 2 dm Bl Say So 
50,000 |t Do do. "6% Cum.Pref., 1—50,000 an fees ssa se — § i #? ye ae 
500 |t ‘Do. do. 42 % 1st Mort. Deb. eae Se © "hed Sa mea a seh al 
70,000 ~— Insulated Wire Ord. . soe ane 5 | 15 RD Sle se 104— 114 104— 114 sae Pree 
70,000 i ORO Oe ke ae ae) on | ae | a ee 
90,000 mi Elecl. Enging., Ord., 1 to 90,000 eee a se oS Ae 1g— 13 1g— 13 aee ven 
90,000 Do. do. Non cam. 6% Pref., 1 to 90, 000 ... 2/°6 SB 6... 2— 23 24— 2% 24 
125,0007 — 44 @ Pee. Deb. Stock ose w. |Stock] .., ase +» |105 —110 105 —110 éee 
108,710 2nd Deb, Stock vs. [Stock] ... me «. {101 —108 101 —103: ise ‘a 
30,000 Callender’ 8 Cable. Constration shares, Nos. 1—30,000_... 5/15 %} 15 | ... | 183 — 14 13 — 14 134] .., 
40,000 Do. do. 5 % Cum. Pref. eee 5 oo sae asl 53— 52 53— 52 58 A 
90,000 Do. do. 4% %1st Mort. Deb. Stock F Red ... |Stock| ... Ree .. {109 —113  |109 —113 sig va 
206,297 —_ London Railway, Ord. Shares den A gee Se Les het ase 8i— 82 84— 9 8% 84 
78,703 do. Pref. a ies ove eee 5 cee ees oan 4g— 5} 43— 6} 53 418 
78,703 do. Def. do. eee ee eee eee ee OE SH}... 
855,000 o~ at South London Railway... .. |Stock} 23%) 12%] 12%] 50 — 54 47 — 51 51 49 
37,500 do. Ord. shares Mon. 22,501 to 60, 000 .. ee eal 1S a oe aes 44— 54 4— 5 re da 
54,000 comics & Co., Nos. % to — oe Deis De $/ 6%! 74%... 38i— 32 33— . 32 38 
Do. 5 % 1st Mort. Reg. re) 
100,000 { 2100, and 901 ¢ 11,000 of £50 red f| wv | a | 99 —102 [100 —103 et a 
99,261 | Edison & Swan Utd. El. Legt., “A” shares, £3 pd. 1 to 99,261 5| 6 6 a 1g— 23 1Zz— 23 We 3 | 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 6 6 pas 34— 44 34— 44 cies aan 
$44,023 Do. do. do. 4% Deb. Stock Red 100 | ... a .. | 88—90 | 88 — 90 a 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pa. 100 oe se | 96 —100 96 —100 BY BS. : 
112,100 | Electric Construction, 1 to 112,100 ... 2 6 Coe). ..< 1gf— 2% 1g— 23 215) \ 
25,000 | Do. do. 7 % Cum. Pref, 1t0 25,000... ..| 2] 7 ea a | S28 %— 3 ces 3 
182,500 Do. do. 4% Perp. 1st Mort. Deb. Stock soe [Stock] «.. nee es |101 —104 101 —104 
9,6002| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 .. is 1 et 7 . |10—11 |10—11 eS 
$0,000 | Henley’s (W. T.) Telegraph — Ord. ... oes tee 5/14 15 we | 134— - 14 — 15 143 | 14} 
30,000 | Do. do. 44 % Pret. 5| 7 a ere a: 5h— 6 1, 
50,000 Do. do. an 44 Mort. Deb. ‘Stock... Stock] ... tae os LOS n- 108 —112 eee out 
50,000 India-Rubber, Gutta-Percha and Telegraph Works «- | 10] 10%} 10 %] .... | 204— 214 | 204— 214 212 | 20% 
300,000 Do. do. do. 4%1st Mort. Deb.. ssf BOO] sos | ces: | one. 200 EA [50 ioenk: a , 
37,500 a Overhead Railway, Ord. .. ee Pe ieee a es 32%| ... 83— 84 83— 84 ike «ad t 
10,000 |t do. Pref., £10 paid ove eee 10 5 5 ae 134— 134 133— 13? ose ea f 
37,350 camels Construction and Maintenance re soos] ae | ab 15 174%| 39 — 48 41 — 45 42 ‘ta ; 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ose | 100 ose ian +» {101 —104 101 —104 Sas ned 
20,000 | Telegraph Manufacturing, Ord. Nos. 1 to 20,000 ... 5 8 G12 |... 10 — 11 10 — 11 102 ie i 
20,000 Do. do. 5 %, Om. Prf. Nos. 1 to 20,000.. “5 rat 1) a 54— 6 mvt aa : 
540,000/| Waterloo and City Railway, Ord. Stock _... «+ |100| 3% 3%) 3 %| 94 — 97 94 — 97 955)... ‘ 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. Ks 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. f 
Brompton and Kensington, 44 % Debentures of £100, 101—104. | Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (fully I 
Consviidated oe Construction 4 Maintenance, 3/-—4/- aid) 11—12; Ist Preference Cumulative 6 % £5 (fully paid), 64—7. De- n 
National! Dlectric Free Wiring, 12/6 paid, ;*,—?4. | entures 101—104. Dividend, 1900, on Ordinary Shares 12% k 
Oldham, Ashton, and — E ectric (210 pd.), Ord., 154—164. | *T, Parker, £10 (fully paid), 16}. t! 
Do. . (£10 pad.), 10—104. | tl 
* “Prom Birmingham Share List, Bank rate of discount 44 per cent. (February 7th, 1901). : 
————— ' 
MARKET QUOTATIONS, Wednesday, February 13th. ps 
Te CHEMICALS, &c. | This week.| Last week. |Ine, or Dee. | METALS. &c, (continued.) This week. | Last week. |Inc. or Dec. Ww 
is Cl 
a Acid, ow is +. per owt. 5/- 5/- g Copper Sheet oe as -» per ton £86 £86 ve il 
ay Nitric +e owes POY owt. 22). 22). ee | ¢ » Rod. +. per ton £86 £86 * By Te 
@ 4 Oxalic oe ee +. per owt. 82/- 82/- eo e ” (Electrolytic) Bars’ +. perton £82 £82 os m 
S as ye oe +. per owt. 5/6 5/6 we | é » * eets - perton £90 £90 ay tl 
a Ammoniac, Sal . per cwt. 89/- 89/- e ” ae a a +. perton £84 £84 “Vs . 
: Ammonia, Muriate (crystal) .. per ton £83 10 £83 10 ae _ Wire per lb. d, + pi 
+. per ton £30 £30 f Ebonite Rod : : a +» perlb. f= | . th 
. Bleachin powder es «= ee_:«sper ton £7 £7 ee: Sheet .. .. .. perlb. 5/- | 5/- ve th 
a Bisulphide of oe ee +. perton £15 £15 | | # German Silver Wire ae +» perlb. 1/6 | 1/6 - : 
aBorax . » we) 00 ER SO aE 20 £1710 h Gutta-percha fine . eee 8/- | 8/- He in 
: Bensole 4 By: ae «» per gal, q- 4/- | h India-rubber, Para fine .. «+ per lb. 8/8 | 3/8 0s hi 
oo ge. Dergal. 5/6 5/6 4Iron, Charcoal Sheets .. perton| £18 £18 *s th 
> Copper Pao a +» perton £25 £25 | 4 » = (Cleveland warrants) . per ton 47]- 47/6 6d. dec. 
a Lead, Nitrate .. oe +. per ton £25 £25 € Forgings, , according to size per ton} From £11 | From £11 rr ge 
. » WhiteSugar.. +. per ton £81 £81 ‘« 4 ,, Sorap, heavy. +» perton| 70/- to + aa 70/- to 72/6 ve ar 
Sel loved Beicit os ae = 7 “0 a as | # w - Wire, galvanised No. 8 +. perton at S Fin tae gw oa an 
e . ae 
@ Naphtha, Solvent (90% at 160°C). pe ber al 5/6 5/6 2 ; Lead, English Ingot =... «peor ton! {*255°15° “2ts'196 || dee: co 
a Potash, Bichromate, in casks. . Ib. d, ; aes ” Sheet +» perton| £17 15 £17 15 ve cr 
@ y Caustic (75/80%) oo ae ton £ 24 oe é Manganin Wire No. 28 .. «» perlb. 8/- 8/- a pk 
a _, Bisulphate .. .. perton £35 £85 we 9 ++ ee perbot.) £926 £9 26 pe i, 
a Shellac :. percwt| 64/- 64/- = 4 Mica (in original cases), small .. per lb.| 8d. to9d. | 8d. to 9d. a Tk 
a Sulphate of “Magnesia ;. per ton £410 £4 10 ve d w ” °° medium per lb.| 1/9 to 2/9 | 1/9 to 2/9 oe mi 
a Sulphur, Sublimed Flowers « per ton £6 £6 5s. a? _@ large .. perlb.| 3/8t0 7/8 | 8/3 to 7/8 e ju 
4 » re « per ton £5 10 £5 10 ee Pp Phosphor Bronze, plain payee 9 per Ib. | 1/04 to 1/8 | 1/0} to 1/8 od : 
Lum +. per ton £5 £5 oe Pp ” rolled bars & perlb.| l/ltol/4 | 1/lto1/4 oo tas 
; Soda, Caustic white 70 %) a ro ton £10 15 £10 15 Pp fe nae per lb. a 1/8 | From 1/8 U1 
“ =| Sianromets, casks 1: feck. | aa H fe D a, nze Wire . er Ib. | 1084. to 4/8 | 1034. to 1/1 Re 
“é ichromate, ow r Ib. . . os ilici ronze Wire . r 3 : 
” ” steel, Magnet, ng tale ng to dese’ pin n aoe ton — Eee ay 
” ” in o» 
METALS, &c. | gin,blook .. .. .. «- perton { #36 to wy 3-* 10s. ‘dec. 
b Aluminium Wire, in ton lots.. per ton £224 £224 ai ee foil a ee +» per lb. 16 1,6 
b Sheet, in ton lots Lond = £191 £191 “s | ™ 4, wire, Nos. 1 to is oe per lb. 1/9 1/9 
p Babbitt’s metal ingots £80 to £145) £80 to £145 nye | p White Anti- friction Metals — 
¢ Brass(rolled metal 2” to: 12”) basis a ib Tid. Tid. +s | “White Ant” brand per ton} £40 to £70 | £40 to £70 
e¢ ,  Tube(brazed) . -. per 10d. 10d. M2 | 4 Yarns, Cotton, Singie 101b bndl's per lb. 9ad. 9ad. 
CC wn » (solid drawn) -. per ie 83d. fe | oe | Jj w Best Flax, é (ea .. per lb. 6d. 6d. 
e Wire, basis : +» per lb, ea ° | kee | Jj » Hemp, 8 ply 10 lbs, ++ per lb. 43d. . - 
: Copper Tubes (brazed) per lb. 11d. 11d. | a oer »  Bussian, 10lbs. .. per lb. d. d, a TH 
(solid drawn) . per lb. | 103d. 103d, | | J Jute, 180 ibs. rove perton| £14 10 £14 10 oe 
; Copper Bars (best selected) .. per ton | £86 £86 | | k Zino, Sh’t.(Vielle Montagne ond.) perton| £2112 6| £21 126 age 
ao 4 | | o_o ap} 
a Messrs. G. Boor & Co. fant Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Lamited ant 
quan [2 Ree staat Goce“ | qumuone | Maw Sui parvo Too-L4.| Gasp [= Mote Yc cere gee i 
supplied by | 4 Mosers, F. Wiggins & Sons. | supplied by’) ¢ Megers, Bolling & Lowe, supplied by) > Messrs, Johnson, Matthey & Co., Ltd. thi 
e Messrs, Frederick Smith & Co, | j Messrs, Henry O, Yeo & Co, P ‘The Phosphor Bronze Company, Ltd. 
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PHYSICAL SOCIETY. 


ANNUAL GENERAL MEETING, held February 8th, Mr. G. GrirrirH, 
Vice-President, in the chair. 
THE report of the Council was read and adopted. Prof. Willard 
Gibbs and Dr. Rudolph Koenig were elected to the two vacant 
Honorary Fellowships of the Society. The following officers and 
council were elected for the ensuing year :— 
President.—Prof. 8. P. Thompson. 
Vice-Presidents. — Members who have 
filled the office of President, T. H. 
Blakesley, C. V. Boys, Prof. J. D. 


Everett, and J.Walker. 

Secretaries. — H. M. Elder and W. 
Watson. 

Foreign Secretary.—Dr. R. T. Glaze- 
brook. 


Treasurer.—Prof. H. L. Callendar. 

Librarian.—W. Watson. 

Other members of the Council.—Prof. . 
Armstrong, W. R. Cooper, G. Griffith, 
E. H. Griffiths, Dr. R. A. Lehfeldt, 
8. Lupton, Prof. Perry, Dr. Porter, 
W. A. Price, and R. Threlfall. 

Prof. 8. P. Tompson then took the chair, 
and delivered an address.’ In opening, the 
President gave in detail the various ways in 
which the aim of the Physical Society, to 
promote the progress and study of physics, 
has been accomplished during the 26 years 
of the society’s existence. Referring to the 
election of two Honorary Fellows, Prof. 
Thompson said they had added to their roll 
two men distinguished in very different 
walks of physics. Prof. Willard Gibbs is 
a United States mathematical physicist 
whose work in thermodynamics, elastic solid 
theory of light and other specialised subjects 
is of the highest order, and is valued for its 
beauty and profundity. Dr. Rudolph 
Koeuig, of Paris, is known as a maker of 
acoustical instruments—of perfect standard 
tuning forks in particular. He has, however, found time to extend 
the borders of acoustics, and to him we owe the manometric 
flames, the wave syren, and other instruments of research. 
He has also published work on the facts about the combinations 
of pure tones. The President appealed to all teachers of physics 
in the country to make use of the Society and give it their active 
support. It was mainly in the interest of teachers and students 
that the Society undertook the publication of Science Abstracts. By 
means of the abstracts, teachers have at hand the latest informa- 
tion, and can thus continually supplement their text-book know- 
ledge. Every teacher, from time to time, devises new or improved 
modes of presenting his subject. At the Physical Society the 
Fellows always welcome contributions of this kind, even though 
there may be little of actual novelty in the principles so illustrated 
The routine work and administrative duties of teachers, although 
hampering their usefulness to science and diminishing their fruitful- 
ness, prevent their attention without intermission, to one subject, 
and produce a direction of thought over various domains of physics, 
which is to be welcomed rather than deplored. It has been the 
custom for Fellows of the Physical Society ta bring models to 
illustrate physical principles. This practice of using models is 
regarded by our Contivental brethren as a peculiarly English 
matter, and one that shows a sort of mental constitution 
they do not quite understand. Models have become a 
part of our mental furniture. It never occurs to us that 
there is anythiug unusual in the habit. Faraday has used 
them in connection with the electrostatic field surround- 
ing charged bodies. Lord Kelvin has made models to convey 
his ideas of elasticity, of the elastic solid theory of matter, and of 
the constitution of matter itself. Maxwell’s models of hetero- 
geneous dielectrics and the mutual induction between two circuits 
are well known. These models are useful for teaching purposes, 
and for enabling one to giasp that which in its nature is abstract by 
contemplating the representation of it or its analogue in the con- 
crete. The French physicist cannot understand a complicated 
phenomenon until he has reduced it to a mathematical equation. 
The British physicist must construct a model which will produce 
mechanically the analogous operation. Both methods are right, but 
judging by their fruitfulness, the method of Faraday has advan- 
tages over that of Poisson. Referring to the new Teaching 
University of London, the President said that now was the time for 
Fellows to offer suggestions for the teaching of physics. 





THE SCHUCKERT SURFACE CONTACT 
SYSTEM. 


THE announcement which was made in these columns a few weeks 
ago, that the South-Eastern Metropolitan Tramways Company have 
applied to the Board of Trade for approval to the reconstruction 
aud equipment of their lines from Greenwich to Catford upon the 
Schuckert surface contact electric system, renders a description of 
this particular method of special interest just now. To a fully- 











illustrated brochure recently issued by the British Schuckert 
are Company, Limited, we are indebted for the following 
d 


etai 
It is but following long-established custom to prepare a dark 
background in order to emphasise the advantageous features of the 
particular object under consideration ; and we suppose it is nothing 
more than natural that past work in electric traction should be 
shown to present drawbacks which are claimed to be not noticeable 
in the Schuckert surface contact system. Where the trolley method 
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Fia. 1. 


is for various oft-stated reasons regarded as an impossibility, 
conduits or surface’ contacts must be employed. The London 
County Council has pledged itself to both for London’s more central 
thoroughfares, where tramways of any kind are permissible. We 
know that the conduit system has been designed, but presumably 
the question of which surface contact system is to be adopted, or 
whether even this is to be especially designed expressly to meet the 
requirements of the peculiar conditions prevailing in and under 
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London streets, is as yet a matter of uncertainty so far as we under- 
stand the situation. 

Complicated detail is argued as the great defect which will 
militate against the wide adoption of the Claret-Vuilleumier system. 
The American system in operation at Monaco, of which we have 
heard so much at different times, is said to have its weakest point in 
the use of a double row of contact studs; other systems which 
have been invented and experimented with, presented certain 
difficulties which experience taught the inventors of the Schuckert 
system to avoid or overcome in the method we are about to 
describe. 

The Schuckert system is a single-row contact-stud system with 
grouped automatic switching apparatus, of which each,! while 




















298 PAR ‘ELECTRICAL REVIEW. [Vol. 48, No. 1,212, Franvany 15, 1901, 





separately switched into circuit, switches out the previous apparatus 
in the direction travelled. 

In 1896 a section was equipped at Munich, but even this was open 
to improvements, which were introduced on the old line in Munich 
in 1899. Since then this improved system has, we are informed, 
operated perfectly under the worst imaginable conditions, without a 
breakdown of any kind. j 

The new switch connections are shown in fig, 1, and are 
arranged substantially as follows: — Every 
sectional conductor (contact block) 1, 2, 3 
. . . « is in connection with its accessory 
switching apparatus (relay). the latter being 
grouped in switch boxes, and arranged in the 
customary way along the line of route. The 
controlling apparatus consists of a contact 
lever (7—12) to connect the sectional conductor 
with the feeder main 31 and two coils, of 
which one (13—18) serves to lift the contact 
lever, while the other (19—24 or 25—30) serves 
to draw it off. The coils are hereby so con- 
nected that the lifting or contact-making coil 
of each surface contact is connected with the 
draw-off or contact-breaking coils of the two 
neighbouring relays. Every draw-off coil is 
provided with double windings, of which one 
(19—24) is connected with the draw-off coil of 
the advance relay, and the other (25—30) is 
connected with the draw-off coil of the relay 
in the rear; thus the lifting coil 16 of surface 
contact 4 is connected with the upper draw-off 
coil 23 of the neighbouring surface contact 5 
and with the lower draw-off coil 27 of the 
surface contact 3, while the upper draw-off 
coil 32 of the apparatus 4 is connected with 
the lifting coil 13 of the advance surface 
contact 3, and the lower draw-off coil 28 with 
the lifting coil 17 of the surface contact 3 lying 
in the rear. The coils of the draw-off magnets 
terminate in groups connected to coutact pieces 
32, 33 or 34, 35, arranged symmetrically to each 
other, and operated by levers 36, 37 acting 
si nultaueously on all the coutacts situated on 
the same side, which levers, by means of 
electro-magnetic coils 36—41, situated near 
the end of the group of relays, can be reversed 
in accordance with the direction in which the 
car is required to travel. 

The working of the connections described above is as follows :— 

Assuming that the current collector 42 of the car is situated on 
the contact stud 5, and that the car is required to travel in the 
direction indicated by the arrow, then the course of the current is 
as fullows:—In starting, the current from a small accumulator 
carried on the car is made use of in the customary way, and passes 
through the skate 42, the contact block 5, the magnet coil 17, 
maguet coil 12, tothe corresponding contact of the group 33 through 
the multiple-switch lever 37, and thence to the return circuit or to 
earth. The magnet coil 17 attracts the contact lever 11, and thereby 
connects the feeder main with the contact stud 5, enabling the car 
to proceed in the direction indicated by the arrow. The further 


working of the relays takes place in such a manner that the advance | 


relay in the direction travelled is excited, and closes the circuit 














Fia. 4. 


immediately its respective contact block is touched by the skate, 
while the draw-off coil of the surface contact just passed by the 
collector, but still beneath the car, and which is energised by a shunt 
current of the advance apparatus, attracts the contact lever and 
switches the respective section. 

It should be noted that the multiple-switch levers, 36 and 37, 
with the travelling direction here assumed, are laid over tothe 
right, touching a series of contacts 33 and 35 respectively. These 
levers are reversed automatically and quite independently of the 
direction travelled as soon as the skate has touched the last of the 
contact studs belonging to the respective group and connected with 
the end relay of such group. 

Assuming that the car is situated with its skate on contact stud 5, 
and moves to the left in the direction indicated by the arrow, then 
upon the skate touching stud 4 closing the circuit, the multiple- 
switch lever 36 will be reversed, but the current continues to flow 





through the switch lever 37 of the rear group, and only commences 
to flow also through the switch lever 36 when the skate reaches 
stud 2. 

When the car is running in one direction, which has to be main- 
tained, the reversal of the multiple-switch lever or the switching 
over the groups of sectional conductors or studs result, as mentioned, 
automaticaliy. Should it, however, be necessary or desirable, in 
case of accident or otherwise, to change underway the travelling 





Fig. 3. 


" direction, then'the multiple switches can be reversed by means of 


easily accessible hand switches, 43, 44, arranged at convevient 
distances along the route. The arrangement for the purpose of the 
double winding of the electro-magnets, 38, 41, for automatic and 
hand switching, is readily comprehensible from the drawing. 

Fig. 2 is a complete diagram of connections for the car and line, 
and this does not require any special explanation. 

Fig. 3 shows the line in the Goethe Strasse constructed on this 
system, and working in everyday traffic since the middle of 1899. 

A piece of rail with contact block and coupling joint is shown in 
the photograph, fig. 4. 

Beneath the rails an iron traverse sleeper is attached by short 
Z-pieces, and carries in the centre of the track a sheet-iron case. 
The hardened cast steel stud is let into a granite block, which in size 
and appearance resembles an ordinary paviug stone. This contact 
block is set into the sheet-iron case and cast round with cement. 

The contact block is ranged in with the rest of the street paving, 
above which the cast-iron contact stud protrudes about 2 to3 cm. 
The distance of the contact stud from the rails, that is from + to — 
pole, amounts, with normal gauge, to about 70 cm. 

In dry weather that portion of the current. which, when the con- 
tact stud is rendered active by a car standing over it, seeks the 
shortest path from the positive contact stud to the negative return 
circuit, is only very small. Even with damp weather and muddy 
streets experience has shown that the current losses are not any 
greater than with the overhead wires, or with slot conduits under 
similar conditions. The local loss is, it is true, greater with the 
surface stud conduit, but the total of allthe separate smail losses of 
the overhead system is nevertheless higher, in spite of the relatively 
larger solitary loss. 

The coutact blocks, together with the traverse piece, the x attach- 
ment supports, the cable coupling boxes, &c., are all, turned out 
complete at the works, so that their arrangement on the line is very 
simple. The distance from block to block amounts on straight track 
to about 4 metres, or in curves of less than 10) metres radius cor- 
respoudingly less. 

(To be concluded.) 
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TESTING CELLS AND BATTERIES IN THE 
ROYAL NAVY. 


THERE are two classes of cells used in the Navy; one kind pos- 
sesses a very high internal resistance and is used for testing, while 
the other kind is for use in performiug some kind of work. 

The single test cell is a Minotto or modified form of Daniell, con- 
sisting of a cylindrical vulcanite container, in the bottom of 
which is placed a copper cup containing crystals of sulphate of 
copper. 

A piece of thick flannel or “fearnought” is placed on top of 
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this, then a thick layer of fine sawdust, another disc of fearnought, 
and on this a zine slab. An insulated wire passes up from the 
copper cup aud forms the positive pole. The negative pole is 
formed by a wire leading from the zinc. , 

The container is closed by a vulcanite top through which both 
wires lead, the positive to a terminal and the negative to a small 
brass nipple. 

The rest of the space on top of the battery is taken up by a 
galvanometer with a resistance of 20 ohms. One termiual of the 
galvanometer is free, and the other is connected to a key or spring 
of brass, which forms contact with the nipple of the negative pole 
on pressure being applied by the finger. 


The battery as supplied may be stowed away until required for 


ise; the sawdust beiug dry, no action takes place. 

When required for service the fearnought and sawdust are soaked 
in fresh water, and the battery is put on short circuit for half-an- 
hour. The battery is then ready for use. 

When the galvauometer is set so that the pointer is at zero, upon 
the key being pressed there should be a steady deflection of 80 on 

hort circuit. The whole instrument is enclosed in a leather case 
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D1aGRaM OF CONNECTIONS. 


with a strap for convenience in carrying ; a magnet is als) supplied 
in a pocket on the leather case, for the purpose of steadying the 
pointer on the galvanometer. This single cell test battery is good 
enough for all ordinary tests. 

The six-cell test battery consists of six Minotto cells, contained 
in @ wooden box. Besides having a hinged top, the front of the 
box opens outwards and forms a tray, upon which is fixed a 
1,000-ohm galvanometer, a spring key, and the main terminals. It 
is customary in the Navy to work always from the negative pole, 
connecting the positive pole direct to earth. 

The system of brass blocks, which is fixed on to the partition that 
keeps the battery in place, consists of one long strip of brass, 
having on either side of it three smaller strips, each of which is 
connected to the negative pole of its own cell. 

The long strip is connected with the galvanometer, and the 
negative pole of any cell can be brought into connection with it by 
means of a brass plug, thus putting from one to six cells into the 
cirenit (see diagram above). 

The cells used in this battery are considerably smaller than in the 
“ single-cell test battery,” and are of an oblong shape, for better 
storage purposes. The galvanometer is astatic, and consequently 
far more seusitive than in the 20-ohm pattern. Before use the 
battery itself is invariably tested, to see that each cell is in good 
cones by connecting the galvanometer direct to each cell in 
urn, 

_ The six-cell test battery is used for testing where a high insula- 
tion has to be measured, or where the resistance is large, as in cables 
of great length. A simpler battery, in which a circular switch takes 
the place of the plug aud brass strips, is now comiug iuto use. 

Tue test cells being of the Dauiell class they are, of course, very 
constant, and their internal resistance is so high that their current 
can be passed through any fuse to test it without the slightest 
chance of firing it, 





THE BELLEVILLE BOILER. 


ApmiraL MELVILLE, of the United States Navy, is an upholder of 
the water-tube boiler. We believe he has gone so far as to say that 
the success of the Americans outside Santiago was due to the water- 
fube boiler, presumably because the engiueers, having carelessly 
allowed their boilets to cool, were able to raise steam again and very 
quickly follow the Spanish fleet. Of course, this sounds all right, 
but if the Spanish fleet had elected to rush out of Santiago and bear 
down on America’s half-dead ships, and had rammed them all before 
even water-tube boilers could get up steam, we may” suppose that 
we should have heard nothing from the upholders of water-tube 
boilers. This Santiago incideut, however, has been made much of 
in our own press and Parliament by those who uphold the Belleville 
boiler. _ It has been made a particular poiut in favour of the Belle- 
ville boiler, and many people believed that the American fleet really 
had Belleville boilers. It may, perhaps, help to dispel this erroneous 
notion when it is knowh that Admiral Melville—who is an engineer 
admiral—has made a close examiuation and criticism of the Belle- 
ville boiler, and he unequivocally condemns it. The words he uses 
are as fullows :— 7 

“One point in particular will illustrate the extreme value of high 
professional criticism in design. Some years ago the Department 
was urged, with no little pressure, to adopt the Belleville water- 
tube boiler as a standard for the new ships. This Bureau opposed 
the innovation wholly on a close examination of the designs, 


* criticising the very defective features which in later years have 


made conspicuous the comparative inefficiency of this type over the 
purely straight tube, non-screw-joint type for which I havé given 
contiuuous and urgent preference. The Department is to be con- 
gratulated upon escape from this ‘pressure’ and upon the con- 
servative approval it has given to the change in the boilers of naval 
ships, Instead of having been encumbered during the last war with 
ships powered with a type of boiler necessitating a specially-trained 
force even for its safe operation, the most effective vessels had 
either retained the Scotch boiler or possessed the simple straight- 
tube type, aud remained free from any real danger of becoming 
hors de combat by reason of lack of a completely experienced fire- 
room management or the sudden failure of delicate or intricate 
special apparatus connected with the steam generators.” 

This is plain speakisg, and we would especially draw attention to 
the fact that a practical engineer like Admiral Melville opposed the 
introduction of the boiler ou account of its design. We have held 
all along that the Belleville boiler was of such design as to stand 
condemned on its working drawings. It may hold together when 
under specially: favourable conditions of duty, water, attendance, 
and good luck in its own materials of construction, but its priuciple 
is utterly bad, and we trust that Admiral] Melville’s opinion will 
carry due weight with our own Committee on Boilers which is now 
investigating the problem, especially when it is considered that 
his experience entitles him to rank in the same class as the two 
or three members of the Committee who are admittedly far above 
their colleagues in experience of steam boilers; and this we say 
without any unfavourable bias against the remainder of the Com- 
mittee who have not, and do not pretend to possess, a like qualifi- 
cation. 

Admiral Melville does not draw hard and fast lines. He has 
fitted the Albany and the Alabama with cylindrical boilers, While 
at one time reporting that the water-tube boiler was necessary 
because of the exigencies of the service, the Admiral now does not 
seem to be of this opinion so strongly, but it is said he has allowed 
Tnornycroft boilers to be substituted for cylindrical boilers. 

In the meautime the Committee is proceeding with its labours, 
testing ship after ship, including such a vessel as the Cunarder 
Saxonia, which has, it is needless to say, the old type of boiler. 
We recently had a most interesting conversation with a marine 
engineer of special experience and possessing facilities for knowing 
whereof. he spoke, and we will say no more than that all we have 
written on the Belleville boiler has been mild and understated as 
compared with the facts he was able to bring to our notice. The 


. events of the war and other matters have distracted public atten- 


tion from the important subject of our naval boilers, but it is vita) 
to the) interests of-the Empire that the subject should not be 
smothered in official haze. 

The Engineering Times cannot believe that it is desired to get at 
the real truth of the water-tube boiler question, and is very emphatic 
that engineers do-not believe that Mr. Goschen wished to do so. 
The reasons advanced are that the members of the Committee, with 
the exception of the naval engineer, have no practical experience 
in working or making water-tube boilers; and secondly, that except 
the naval man, the members of the Committee are busy men with 
other duties. We ourselves have not much faith in the intentions 
of the Admiralty, and think the public should press the matter 
we quite agree that the naval engiueer member is not a man in the 
right place, because he is.in the position of a judge of the work of 
the Admiralty itself. But we cannot agree as regards Mr. Bain and 
Mr. List, If these gentlemen really have the time to spare to give 
proper attention to the subject, we see no reason whatever why they 
cannot perform their duty. We may be sure that Mr, Bain and 
Mr. List have no experience of the water-tube boiler in the 
ships under their charge, because such boilers have been excluded 
from both Cunarders and Castle Liners as unsuitable. Our con- 
temporary asks that such men as Mr. J..G, Duulop and Mr. F. J. 
Rowan should be on the Committee. Both these men are Glasgow 
men and know a good boiler, and being.so we should expect them 
to hold the general Glasgow opinion of the Belleville boiler. The 
constitution of:the Committee is right enough if they are all there 
and if they have appointed their own staff. Our contemporary 
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says too much or too little. If it has good grounds to believe that 
the work is being fooled, let it say so plainly in the interests of the 
Empire. 

We have written strongly and plainly for years about the Belleville 
boiler. We condemned it before the Terrible and Powerful were 
tested. We condemned it and stood alone of the technical press 
when the so-called successful trials were made of those ships and 
the heavy journals both bowed the knee to Baal. We do not now 
stand alone. One of the heavy journals has recanted, and someone 
who knows is evidently on the staff of the Pall Mall Gazette. We 
had grave doubts on the whole matter, for we could never see why 
£180,000 shovld be paid for so-called patents, and we have never 
believed that any patriotic Englishman was responsible for its 
adoption. We read Mr. Goschen’s speech of defence, and marvelled 
at his verbal ingenuity. Why did Mr. Goschen make such a 
defence in face of the positive information he must have had before 
him of the awful failures of his pet boiler? There is something 
strange in the adoption of this boiler without the semblance 
of preliminary trial or serious experience of any moment 
except condemnatory. What is the Navy League doing in the 
question ? We cannot doubt that the League has had information 
given it by those in a position to know. What is the truth 
about the Belleville boiler and the cause of its adoption? That 
it ever commended itself to any practical engineer or any boiler 
expert we absolutely refuse to believe. 

The country may rest assured that the boiler was not adopted as 
the result of any technical investigation, and the country will surely 
want to know if the Committee is really doing its work, or is merely 
an ornamental cloak to conceal the Admiralty cuttle-fish in a cloud 
of ink. We are ourselves strongly of opinion that it would have 
been better not to have had any Naval man on the Committee. It 
should have been entirely independent, and we are further of 
opinion that the main question to be fought out is that of the 
Belleville boiler as distinguished from the water-tube boiler. 

We may pertinently ask why the various boiler insurance 
companies were not represented, and well represented, on the Com- 
mittee. Apart from the question of water-tube boilers, there is first 
to be considered the adopted Belleville, and its safety or otherwise. 
If unsafe or‘unsuitable, all other considerations may be put aside, 
and for this part of the investigation, the inspectors of the boiler 
insurance companies are infinitely better equipped to decide than 
the whole of the engineering professors of the country. We say 
this with no disrespect to the professors, but rather with respect for 
the special knowledge and experience of the inspectors, some of 
whom must see into hundreds of boilers yearly, and many of whom 
are acquainted with the personal history of thousands of boilers, 
and with the most particular phases of behaviour of perhaps 40,000 
different boilers. This experience could have been drawn upon 
freely, but it has been ignored. 








THE INDUSTRIAL SUPREMACY OF GREAT 
BRITAIN. 


In writing on this subject, Mr. Louis Cassier appears to us to have 
made the common error of assuming that industrial supremacy 
necessarily means the production of the largest amount of any par- 
ticular article of commerce. This is an error by no means confined 
toa few. It is common to most writersin the daily press, and it is 
particularly prevalent in America. Indeed, there is, perhaps, 
nothing so ridiculous as the almost universal attitude of Americans 
in measuring the commerce of the southern half of the Continent of 
North America by that of a little group of islands of the British 
Empire which lie off the north-west of the Continent of Europe. 
Industrially, the United States have been at work practically ever 
since the creation of the modern steam engine, and it would, indeed, 
be strange if the United States with its 4,000,000 square miles could 
not show a production superior to a few small islands of 
about 100,000 square miles area only. The United States 
occupy an area somewhat larger than Europe, but no 
American attempts to use Europe as a comparison, but always 
insists upon comparing half a continent with a single state of 
Europe. Better judgments would be formed by comparing, say, the 
New England States with Great Britain, the States of Ohio and 
Pennsylvania with Germany, California with Spain, and so on, 
while some of the Western States and Texas might be compared 
with Russia or with the eastern half of Australia. In this way 
more accurate judgments would be possible, and, as the American 
Machinist puts it, it would be seen that geographical divisions are 
of little real moment. Indeed, the Swiss are pointed out as being 
simply nowhere in the industrial scale if judged by the American 
method, and yet who can gainsay the general prosperity of the 
Swiss people, who are not even a homogeneous nation, but, like our- 
selves, are built up of several peoples speaking different languages. 
We think very little of Mr. Cassier’s awful threat of American com- 
petition which is to swamp us completely. England has no 
occasion to fear American competition. If there is any- 
thing to be feared for British industry it will come from 
within, and not from without; from the evil side of 
trades unionism, from the apathy of the sons of the 
wealthy and the intemperance of so large a number of the 
workers. As an American Mr. Cassier is hide-bound in ideas of 


tariffs. We note that Americans, who often shout loudest about the 

ability of America to undersell any nation on its own ground, are 

the most rabid upholders of tariffs in America, just as Mr. Carnegie 

who wrote ‘Triumphant Democracy,” and spoke loudly about 

Republican simplicity, and so on, did not perceive the inconsistency 

? presenting an illustration of his own coach and servants in 
very. 

Doubtless America can make cheap steel, but when we find 
American rails coming over here we know that they are doing so 
under different conditions, because English makers are tied to 06 
of phosphorus and Americans send in 0°10. Fairly dealt with, 
our own rail mills can compete, and it must not be forgotten that 
if we still compete and yet are so backward in appliances, we still 
have a wide margin to play with. 

At the same time Mr. Cassier, on the whole, makes out a good 
case. He sees the evils of badly officered trades unions, and rightly 
attributes much of our bad luck to this influence. But he makes 
perhaps too much of the education question, and it cannot be alto- 
gether accepted that an education should be purely commercial, 
and that no time should be given to outside subjects—the classics, 
music, &c. . 

As regards the study of modern languages, we think that this 
has been over-rated. Those who do business in France or 
Germany certainly should acquire the language, but as a German 
recently remarked to us, there is not any special necessity to acquire 
German for use outside Germany. Germans aim to acquire 
English because, to use his words, “ English will take a man every- 
where,” and to the engineer German is perhaps useful, only because 
of the ability it confers in regard to technical literature. For 
general use we think that French will carry a man better than 
German, except, of course, in Germany, while for the whole of South 
America Spanish is valuable, and French only second or third at 
most. The trouble with Englishmen at present is the old-fashioned 
plant they use, but this is being cured, and the leading new shops 
are well to the front, while old shops are going on to the scrap heap, 
where they ought to have gone years ago. Ifthe employers would 
acquire a knowledge of modern shop methods and insist on their 
use, we fancy that if trades unions attempted to stop the way, they 
would stand to lose. To-day, men who were labourers but recently, 
are earning better pay in German shops than full-fledged tradesmen 
can earn in England, and it is all because in Germany the labourer 
is allowed to attend to half-a-dozen machines at once, and in some 
cases where we have seen him at this work he only strolled about. 
A good man could keep 10 similar machines going without undue 
labour after a few days’ practice. 








THE FALL OF WIRES AT LIVERPOOL. 
THE CoRoNnER's INQUIRY. 


THE coroner’s inquiry into the circumstances attending the death of 
Thomas Hankey, carter, and David Singleton, butcher, from 
injuries received by a fall of telephone wires at Liverpool on the 
evening of Monday, February 4th, was opened at Liverpool by Mr. 
T. E. Sampson, city coroner, on Thursday of last week. : 

Mr. Pierce appeared for the Corporation of Liverpool, the owners 
of the overhead supply wires of the electric car system, on which 
the telephone wires fell. Mr. Neild appeared for the relatives of 
Singleton, and Mr. Quilliam for those of Hankey. Mr. Bateson 
appeared for the National Telephone Company. 

In opening the case, the CornonmR remarked that the inquest 
could not go farther that day than to obtain evidence of identity, 
which would enable him to give an order for burial. The jury would 
no doubt. be aware that the case arose out of an occurrence which 
took place in Pembroke Place on the previous Monday night during 
a snowstorm. Certain telephone wires fell and came in contact 
with the electric wires, and two men were killed. There would be 
a good deal of scientific evidence produced, and there would be an 
ifvestigation as to why the wires gave way. 

Mr. BatEson suggested an adjournment for a fortnight, and on 
behalf of the Telephone Company said that the company deeply 
regretted the accident, and would do all in their power to assist 
the inquiry. 

The Coroner observed that it would be a very important inquiry, 
not only in the interests of those who were killed but in the interests 
of the general public. 

Mr. PrercE had no objection, on behalf of the Corporation, to 
the adjournment. There had been no failure of the works of the 
Corporation, and they were, therefore, not so largely interested as 
the National Telephone Company. 

The Coroner remarked that they did not quite know what it was, 
and therefore they had better not prejudge anything. 

Mr. Quin1aM had no objection to offer to the adjournment; in 
fact, he thought it would be the wisest course. 

Mr. Preece said that the inquiry would be a most important one, 
and that the Corporation desired to offer every assistance they 
could in it. During the two years through which they had been 
working the tramways they had carried 150 million passengers and 
no similar accident had occurred before. 

Evidence of identity was taken, and the inquiry was adjourned 
until Wednesday, February 20th. oy 
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Tur LIvERPOOL CORPORATION AND THE ACOIDENT. 


On Friday last the Tramways Committee of the Liverpool Cor- 
poration met at the Municipal Buildings, Alderman Charles Petrie, 
chairman of the Committee, presiding. The record of the pro- 
ceedings of the Finance and Traffic Sub-committee showed that 
there had been correspondence between the B. of T. and the town 
clerk respecting the accident through the fall of electric wires, and 
that claims had been made against the Corporation for the loss of a 
horse killed by the accident, and for injuries to another horse and 
to a carter through the accident. The town clerk had been 
instructed to reply to the claimants that the Corporation repudiated 
liability. : 

The CHarRMaN said that he was sure every member of the Com- 
mittce and of the City Council deplored the result of the accident. 
As iar as the Corporation were concerned, the wires, &c., connected 
with: the tramways had been in perfect order. The accident was 
entirely owing to the almost unprecedented storm on the evening 
in yuestion, which caused a break in the telephone wires. The 
Board of Trade, at the time the Corporation put up the wires, said 
that where telephone or: telegraph wires crossed the tramway 
wires, protectors should be placed on the live wires. This was 
don», strips of wood called guards being used. The guards at the 
part cular places were in perfect order at the time of the accident, 
but :. whole stack of 40 or 50 telephone wires came down and got 
coil: round the tramway wires and became full of current. It 
only showed that the sooner telephone and telegraph wires were 
plac:d underground the greater would be the safety of the public. 
The felephone Company had been working at that for some time, 
and out of 45 miles of wires which crossed the roads they had 
alre:dy placed 164 miles underground. They were going steadily 
on ith the work, and he was sure that one result of the accident 
woul be that the company would press on with the work 
fast-r than in the past. There was no doubt that 
it was an unfortunate accident, but when they thought 
how extensive the Liverpool system was they would see that they 
were bound to have some accidents from time to time. They had 
up to then been very fortunate in not having any serious accidents. 
The number of accidents had, in fact, considering the number of 
passsagers carried, been infinitesimal. The Liverpool tramway 
equipment had been as well constructed as that of any other place 
in tie kingdom. The Committee had been very much blamed for 
adopting the overhead system, but that matter was thoroughly 
threshed out before the present system was adopted, and the Com- 
mittce came unanimously to the conclusion that it was the best 
system under all circumstances, and he (the chairman) was firmly of 
that opinion then. The Committee would consider all the circum- 
stances of the accident, and if there was any improvement they 
could make to the system to prevent such recurrences, no matter 
whai it cost, it would be carried out. 
motion, of which Mr. F: Saunsy had given notice, suggesting 
the construction of safeguards for the prevention of such accidents, 
was withdrawn, after the explanation by the chairman. 


Mors Fats oF WIRES. 


‘lwo other falls of electric wires have taken place in Liverpool 
since the falls caused by the snowstorm of last week. On Thursday 
morning, February 7th, a cluster of electric light wires above the 
roaiway in Princes Road fell and lodged on the tramway trolley 
wire, causing the breakage of some of the electric lamps in 
the vicinity. About an hour later another wire fell. On Saturday, 
as a car was leaving the Castle Street terminus, the trolley head 
caught in the joint of a span and broke off, falling to the 
ground. In all of these cases there was considerable sparking, which 
caused much alarm to persons in the cars, and to pedestrians in the 
vicinity. The repairing wagon promptly arrived at the scene of 
each breakage, and the damage was made good in a short time. 








INSTITUTION OF ELECTRICAL ENGINEERS 
(MANCHESTER SECTION). 


A MEETING of the Manchester section of the Institution of Electrical 
Engineers took place in the New Physical Laboratory of Owens 
College, Manchester, on Tuesday evening, February 12th;@Dr. E. 
Hopkinson presided, and there was a fair attendance of members. 
‘the CHarrMan, in opening, referred in fitting terms to the loss 
Which the nation had recently sustained by the death of the late 
{Queen Victoria. It was, he said, during Her Majesty’s reign that 
the science in which they were interested had its birth and 
came to the importance which it occupied that day. Her Majesty, 
he believed, always took the greatest interest in science and 
scientific works. It was shown by tne marks of favour which she 
had shown to some of the great names of electrical science, he might 
name Lord Kelvin, Sir William Siemens, and _ others 
Which would occur to them. Their committee, at their 
meeting a week ago, desired to record their great grief 
at the death of Queen Victoria, and had passed a resolu- 
Hon; he had no doubt the meeting would fully endorse the 
action of the Committee, and it would be forwarded to the proper 
quarters. They had now commenced a new reign, and as far as it 
might affect the progress of any engineering work, they did not 
doubt that electrical engineering would reap advantages 
from the new reign. He (the chairman) well recollected 
when their present King opened the City and South London line 
10 years ago. He was the first passenger to travel over the line, 


and he (the chairman) had the honour of explaining to him the 
working of the line; he well remembered the keen interest he 
showed in that which, to him, must have been a novel departure. 
The honorary secretary had received a letter from the Junior Society 
of Electrical Engineers, saying that as that Society was now in a 
most flourishing state, they desired to bring before the elder society 
a scheme by which they might become members and attend their 
meetings. The Committee were much pleased by this proposal, 
showing as it did, great vitality among the younger members, 
especially the student members in whom they were interested. 
They had replied, pointing out that it would be necessary for them 
to become student members of the Society of Electrical Engineers in 
London, and then they would have the right to enjoy all the privi- 
leges which they enjoyed. He (the chairman) had now a letter 
asking for 50 application forms for admission to that Society as 
student engineers, and he had no doubt they would have the great 
pleasure of proposing, shortly, the admission of those members as 
students. 

The CHaIRMaN now asked Mr. John T. Nicolson, D.Sc., 
M.Inst.C.E., to read a paper on “ The Training of Electrical Engi- 


“neers,” which was announced as the business of the meeting. 


Dr. Nicotson then read his paper, and a discussion followed. 
These we shall deal with in our next issue. 





THE EFFICIENCY OF THE INCANDESCENT 
LAMP. 


By ED. C. DE SEGUNDO, A.M.L.C.E. 


(Concluded from page 184.) 

IT may be admitted that a lamp such as is described in the 
preceding paragraph would indeed be an ideal one. It isa 
little difficult, however, to see how so desirable a condition 
of things could be approximated to, and as a standard basis for 
comparison such a definition would be perhaps a little cum- 
bersome, while the simple definition of a 16-c.P. lamp as one 
which emitted 16 c.p. from the tipped end would not be 
sufficiently comprehensive for all purposes, but has the 
advantage that lamp users could readily check the actual 
candle-power of their lamps with that for which the lamps 
are marked. 

Prof. Rowland gives a table of watts per candle of lamps 
of the five types selected, on the basis of different candle- 
power ratings. This is given- below. I have ventured to 
add to the table by working out the meam values for each 
lamp. The latter figures accentuate the superiority of the 
double-curl filament. 





| Watts per candle-power. 
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| 
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p. Mean within 30° oftip.... 644/ 544 | 644) 709 514 
qy. Fromthetip ...  ... | 92] 671 | 795 11°70 5°54 
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Mean... 526 | 454) 485) 553| 424 





Prof. Rowland does not touch upon the question of main- 
tenance, as his investigations were designed to bring out the 
characteristic light distribution for each type, and it is clear 
that whatever the life of the lamp the light distribution 
would remain the same irrespective of decrease in candle- 
power. 

Some reflector lamps manufactured in this country show 
a very remarkable efficiency in the direction of maximum 
light, being as low as 1°5 watts per candle, but it cannot be 
said that such lamps are really as efficient as it would appear, 
since a certain amount of horizontal light is required and the 
reflector lamp only illuminates a very small area. There 
can be little doubt, however, that a form of filament which 
causes a lamp to combine the advantages of a reflector lamp 
with the diffusiveness of an ordinary one is a distinct im- 
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provement upon existing practice, and if the principle of 
bottom multi-coil filaments be developed, it is probable that 
a further step may be taken in the near future in the direc- 
tion of bringing down the cost of the -electric light on the 
basis of equivalent illumination. 








POWER GAS AND LARGE GAS ENGINES. 


(Continued from page 204.) 


Mr. HumPHREY next proceeded to demonstrate, by means of 
tables, the “greater economy of gas engines as compared 
with steam engines,” Dealing with the question of fuel 
economy, he showed that gas engines and Mond producers 
were much more economical than steam engines and steam 
boilers. 

The economy is three-fold, because—(a) The fuel for gene- 
rating Mond gas is cheaper than the fuel used at central 
stations for producing steam. (6) For a given expenditure 
of heat the thermal value of Mond gas from the producer 
is greater than the thermal value of steam from the boiler. (c) 
The gas engine utilises the heat it receives much more effici- 
ently than the steam engine. 

In 1898, for 83 electric supply undertakings in Great 
Britain, the cost of fuel was 47 per cent. of the generating 
cost, and 30 per cent. of the total cost per unit. 

The following notes will be found interesting in connec- 
tion with the above remarks :— 


Notes on Heat Consumed in Steam and Gas Engines. 


Case I.—The fuel used is here taken at 6 lbs. per unit. This is a 
very good result for au electric light station. 

Cuse II.—Prof. Kennedy's ideal tigures are :— 

104 lbs. of water evaporated per pound of coal. 

84 lbs. of steam at engine per pound of fuel burnt. 

16 lbs of steam give 1 1.H.P.-hour. 

Combined efficiency of engine and dynamo at # full load is 77 
per cent. 

Case II11.—These figures are based on Prof. Unwin’s estimate of 
2°1 lbs. of coal per B.H.P.-hour for continuous work. An evaporation 
of 9 lbs. of steam per lb. of coal, a 5 per cent. loss, and a dynamo 
efficiency of 93 per cent.* 

Case 1Y.—The slack used in Mond producers costs about 2s, 6d. 
per ton at the pit when prices are normal. Delivered at Winnington 
Works the cost is about 6s. 9d., and as the gas producers are worked 
as a separate department this price is charged to the gas engines for 
the gas from one ton of slack, the profit on by-products (after paying 
the cost of working the producers, &.) being retained by the 
department. In the table below, fuel has been taken at 5s. per 
ton as an intermediate figure, making some allowance for the above 
fact. If exhaust steam is not available for use in the Mond pro- 
ducers and live steam has to be raised in steam boilers, then 20 to 
25 per. cent. should be added to the amount and cost of the fuel. 

Calorific value of coal taken at 7,900 Centigrade heat-units. 

Calorific value of slack taken at 6,786 (on dry sample). 

Price of coal taken at 12s. per ton. 

Price of slack taken at 5s. per ton. 

Heat in 1 1b. of steam at 10 lbs. pressure = 666 lb. Centigrade 
heat-units. 








{ j ] H 
“4 Steam | Heat Cost 
| = at | Heat | units of 
__— j r | engine) units | in fuel 
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Actual fuel cost for mn 
(on units sold, year 1898) 




















"* “Development and Transmission of Power,” Unwin, p. 64, 1893 
edition. 





To show the simplicity and reliability of gas engines, the 
following particulars of a Crossley gas engine direct coupled 
to a Siemens dynamo at the works of Messrs, Brunner, Mond 
and Co. were given. This engine is employed along with 
steam engines generating -current for an electrolytic process, 

This power plant lias been under the author’s supervision 
since it started in 1897, and all the gas used by the engine 
has been measured through a large wet meter, so that the 
exact quantity used during two years’ work is known. The 
plant runs day and night, and hourly readings of output and 
all other quantities involved are kept throughout the year, 
The figures for the two years were given separately in a 
table,-.as they show the difference in results when working 
on the “ hit-and-miss” principle of governing, with some 
missed explosions, and when exploding every possible time 
with a somewhat weaker mixture, so as to keep the output 
about the same in both cases, The engine ran, with an 
average output for the two years of 88°8 E.H.P., for 16,930°9 
hours out of a possible 17,520 hours, or 96°6 per cent. of the 
whole time. The running included a period of 138 days and 
nights, during which the engine was run continuously without 
asinglestop. The average I.H.P. was 114°7, and the average 
thermal efficiency for the whole of the two years was 25:1 
per cent. calculated on the 1.H.p. and the calorific value of 
the gas used. An official test of this engine was also given, 
but engineers will appreciate more the results of steady work 
over long periods. The cost of repairs has been exceptionally 
low, and not a single cam or roller shows signs of heavy 
wear. The only parts renewed in 24 years are one set of 
piston rings, some valve springs, and small brass ignition 
valves. One of the main bearings had to be repaired, but 
this was due to neglect in looking after the lubrication. The 
gas, air, and exhaust valves look as good as -ever, and the 
engine is steadily improving its record. The consumption 
of coal fed into the producer averages 1°05 Ib. of slack per 
1.H.P.-hour, and the consumption of oil for the last year 
works out at 0°0235d. per unit. The absence of all 
glands and packing is a great point in favour of 
as against steam engines. A few words should be added 
regarding the dynamo, which has run absolutely without 
any repairs at all. The remains of the original brushes 
are still in use, and the commutator has never required 
turning up; it has not even been touched with a sheet of 
emery, although it has generated 14 million units up to 
October, 1900. The work of this gas engine is undoubtedly 
the best on record, and is only possible because Mond gas is 
of uniform quality, and free from grit and impurity. It is 
hoped, however, that such results will soon be a matter of 
common experience. Equally good results are expected from 
the two large gas engines already mentioned, which Messrs. 
Brunner, Mond & Co. have added to their electrolytic plant 
to replace modern, quick-revolution steam engines, and for 
purposes of extension. 

In considering the application of gas engines to central 
station work, it must be borne in mind that the large 
central power station of the future will employ three-phase 
alternating currents ; and the important question arises, Are 
gas engines, coupled to alternators, suitable for running in 
parallel ? In answer to this, the author has seen, at the 
works of the Solvay Process Company, Syracuse, U.S.A., the 
first gas alternator which successfully accomplished such 
parallel running. It is a 150-B.H.P. three-cylinder vertical 
enclosed type Westinghouse gas engine. The cylinders are 
13 inches diameter, the stroke 14 inches, and the speed 300 
revolutions per minute. The alternator is direct coupled, and 
of 75 Kw. capacity, generating two-phase current of 60 cycles 
per second at 400 volts, and running in parallel with 
Westinghouse steam alternators in the same station. No 
difficulty has been found in running this engine in parallel 
with the others. ; 

The three-cylinder Westinghouse engines are now being 
made in the vertical type up to 1,500 B.H.P. Such an 
engine, which the author saw under construction, bad 
cylinders 84 inches diameter, and 5 feet stroke, and was 
intended to run at 100 revolutions per minute. With the 
more general introduction of such engines, there is littledoubt 
that the difficulties of parallel running of gas alternators 
will be completely overcome, even if M. M. Leblancs 
invention of the “amortisseur” has not already solved 
the problem. With an additional outlay of capital, says the 
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author, the question of parallelling the alternators may be com- 
pletely removed, and an extremely elastic method of working 
adopted ; it would consist of working all the gas dynamos 
on direct current, and using this current to run motor- 
alternators. “In the author’s opinion, this would form an 
ideal installation! It is hardly necessary for us to point out 
that it would be excessively complicated and unpractical. 

Steadiness of running is a matter of great importance in 
1 gas engine, and the author has made a number of experi- 
ments on the 400-H.P. Crossley engine installed at Winning- 
ton. Crossley’s arrangement of- the two cylinders, so that 
two explosions take place in one revolution, and none in the 
next revolution, gives a much more unsteady turning moment 
tian the arrangements adopted by Westinghouse, the Premier 
(‘ompany, or Kérting respectively; yet the speed variation 
is remarkably small. 

With the cyclical speed variation brought within such 
small limits that alternators can be safely run in parallel, 
the ordinary speed variation, as controlled by the governor, 
con bereadily dealt with. In this connection it is important 
to bear in mind the wide range over which Mond gas will 
form mixtures with air of various explosive intensities. The 
\\0-H.P. Crossley engine referred to is fitted with a graduated 
or stepped gas-die, upon which the gas lever and knife-edge 
strike. The governor determines the position of this die, 
aid consequently also the amount of gas admitted. This 
principle is, however, not new. 

‘Table III. gives the ordinary speed variation under actual 
working conditions and with different systems of governing. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1904. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 


1,872. ‘Improvements in current collectors and ploughs for electric tramway 
conduits,”” R.Mius. Dated January 28th. 

1,890. ‘‘Improvements in electric storage batteries or accumulators.” J. T. 
Nristetr. Dated January 28th. 

1,894. “* Improvements in electric meters.” J.H.Gray. Dated January 28th. 

1,900. “ Improvements in telephone switching apparatus.” J.D. F. ANDREWS. 
Dated January 28th. 

1,917. ‘Improvements in electric railway systems.” E. W. FaRNHAM. Dated 
January 28th. (Complete.) 

1,929. ‘*An improved electric alarm.” H. F. Freep, I. Freep, and 8S. O. 
Spring. Dated January 28th. (Complete.) 

1,966. ‘‘Improvements in -and connected with positive rods for secondary 
electric batteries.” H. Rosg, J. Hauirax, and C. H. Anrrosus. Dated January 
29th. (Complete.) 

1,981. ‘‘ Improvements in electric storage batteries or accumulators.” J.T. 
Nistetr. Dated January 29th. 

1,994. “‘Improvements in and relating to electrical meters.” V. I. Feuyy. 
(Allgemeine,-Elektricitits Gesellschaft, Germany.) Dated January 29th, 
(Complete.) 

2,099. “Improvements in or relating to electric arc lamps.” W. FAIRBURN- 
Hart. (The General Electric Company, United States.) Dated January 30th. 
(Complete.) 

2,117. “Mechanism for actuating electrical igniters for internal combustion 
engines.” C.D, AbEL. (The Gasmotoren Fabrik Deutz, Germany.) Dated 
January 30th. (Complete.) 

2,118. ‘Improvements in systems of electrical distribution.” B.Hopxinson. 
Dated January 30th. (Complete.) 

2,127. ‘Improvements in or relating to electric fuse heads for blasting pur- 
poses.” W.A. Matson and 8. R. Matson. Dated January 3ist. ad 


TaBLe 3.—Speed Variation of the 400-H.P. Gas Engine under Different Conditions of Governing. 
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x 











Nores.—The vibrations are those of a standard electrical tuning fork made by the Cambridge Seientific Instrument Company, and making 512 complete vibration § 


per second, 


‘The gas engine runs in parallel with other gas and steam engines, and all dynamos are separately excited from one independent source. Cutrent generated is ured 


for electrolytic plant. 


With the ordinary “ hit-and-miss” method of governing 
the speed varies 0°976 per cent. on either side of the mean, 
hut if the engine is allowed to explode every possible time 
(ind this is the usual method of working at Winnington) 
the running is so steady that the variation is only 0°0937 
per cent. above and below the average. 


(To be continued.) 








Street Openings.—An object lesson to larger towns is 
being shown in the laying of the street mains in Partick. 
Here the authorities are laying the electric light mains of 
their new electricity undertaking, the telephone mains of the 
Glasgow Corporation, and the trunk wires of the National 
Telephone Company altogether. The advantage is in the fact 
that they are only opening the street once for the three 
undertakings. We don’t say that such a thing has never 
heen done before, but we do say that there are places where 
it might have been done and has not. 


2,151. “Improved means for registering calls at telephone exchanges.” 
E. Rowan. Dated January 3lst. 

_2,228. ‘Improvements in portable plugs and wall sockets for electric 
circuits.” W.M, Stewart. Dated February Ist. 

2,233. ‘* Improvements in electric arc lamps.” W. Brown. Dated February 
st. 


2,238. ‘Improvements in toll apparatus for telephones.” E. P. Barrp. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, July 2nd, 1900, being date of 
application in United States.) Dated February Ist. (Complete.) 

2,254. “ Improvements in or relating to maximum electric meters,” A.W. 
Brown. Dated February Ist. 

2,272, ‘* Improvements inmeans and apparatus used for propelling boats by 
electricity.” W.R. Epwarps. Dated February lst. (Complete.) 

2,285. “ Improvements in controlling mechanism for electric trolleys and the 
like current takers.” C. W.Gatwarp. Dated February Ist. 

2,298. ‘Improvements in or connected with electrical switches.” A. E. 
Carter and Tue Reason MANUFACTURING ComPANy, LimiTED. Dated February 
Ist. 


- 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W, P. Taomrson 
and Co., 822, High Holborn, W.O.,and at Liverpool, Manchester and Birming- 
ham, price, post free, 9d. (in stamps), 


6,549. “Improvements in systems of electrical distribution.” The British 
Thomson-Houston Company, Limited. (C.P. Steinmetz.) Dated March 14th 1899. 
Relates to a system in which from a circuit having a given frequency other 





























304 ‘THE ELECTRICAL REVIEW. (vole, No. 1,212, Pannvanx 15, 1901, 





circuits are obtained having different frequencies. The apparatus is described 
with reference to diagrams, and is too complicated for purposes of abridgment 
without reference thereto. 12 claims. 


5,647. “Im ents in secondary batteries.” HH. S. Gladstone and E. J. 
Beckett. Dated March 15th, 1899. It is made up of a number of elements, 
ists of a flattened perforated tithe of lead, in the centre of which 
is placed longitudinally a perforated strip of lead which is coated with active 
material which fills up the space between the strip and the tube. The strip 
terminates above and below in flanges which exactly fit the tube and keep the 
active material in place. When an element of this kind is to be used 
independently the flanges and tube are burnt together, but when a number of 
these elements are to be formed into a grid-like plate they are placed edge to 
edge at suitable intervals apart and are connected together at top and bottom 
by bars which are burnt to them, and the top bar is provided with a lug on to 
which bridge-pieces may be burnt to connect several of these compound plates 
together. The plates rest on ribs or bars of iosulating material, and are 
erent from each other by corrugated perforated sheets of vulcanite. The 
cell is closed by a cover. 4 claims. 








6,657. “improvements in apparatus employed in wireless raphy.” G* 
Marconi and the Wireless Telegraph and Signal Company, Limited. Dated March 
15th, 1899. Relates to improvements in that class of wireless telegraph apparatus 
described in Specification No. 12,039, 4.p. 1896, such improvements also being 
applicable for use with the inventions described in Specifications Nos. 12,325 
and 12,826, a.p. 1898. The transmitting key is provided with a long arm so that 
the contacts separate by a considerable distance when transmitting, but fall 
together when receiving. The contact is connected to that radiator sphere 
attached to the aérial wire. An impedance coil is connected in the secondary. 
A sheathed conductor connects the contact with the receiver. 3 claims. 


6,707. ‘improvements in electric fuses for firing, blasting, and other explosives.” 
G. Smith and D. Corrie. Dated March 16th, 1899. In the form described some 
flashing powder is placed on the top of the detonator composition ; the ends of 
the electric wires are then inserted, and the mouth of the tube closed over the 
wires. The wires are formed with a loop to grip the tube. In a modification 
the flashing powder is carried in a separate tube which is mafe to jam into the 
detonator tube. 2 claims. 


6,734. “‘improvements having reference to hydro-carbon engines for driving 
dynamo machines and to dynamo-electric machines driven thereby.” C. G. Vitali. 
Dated March 16th, 1899. n oil engine is mounted on each side of a dynamo 
casing, and one motor crank is formed in one with, and the other attached to, 
the dynamo shaft. The enclosed crank chambers form air pumps from which 
air is forced into the oil reservoir for forcing the oil to the carburetter. The 
speed is controlled by the governor opening a relief valve in the air pipe. The 
carburetter contains water from the cylinder jackets; oil is sprayed from the 
pipe and mixes with air from two pipes, and the mixture passes by the inclined 
pipe to the engine. The air is drawn through the casing of the dynamo to cool 
the latter. Oil from the crankshaft bearings passes through a holein the shaft, 
and crank web to the crank-pin, and to a passage in the cylinder wall whence it 
flows through the piston gudgeon to the small end of the connecting-rod. The 
oil is splashed on to the crankshaft bearings by the motion of the crank. 6 claims, 


6,781. ‘‘ improvements in electrolysis and electrolytical apparatus.” U L.P. le 

errler. - Dated March 16th, 1899. process for refining pig-nickel or 
for separating one metal from another which is present with it as an 
alloy or mixture, and which can be precipitated as peroxide, such 
as. copper from iron or nickel. The anode is formed of the pig or 
alloy, and the cathode of the pure metal to be deposited, such as nickel. 
The electrolyte is a neutral or slightly basic solution, such as a dilute solution of 
double chloride of nickel and ammonia with a little sodium chloride. To per- 
oxidise the liquid, a little chloride of lime should be added at intervals, or air 
injected. If adouble sulphate of nickel and ammonia be used, then sodium 
hypochlorite is added asan oxidiser. When using an alloy of copper and nickel 
as anode, the current density or the oxidising action of the electrolyte is in- 
creased, to precipitate the nickel as peroxide. To render the deposited metal 
compact, the surface may be mechanically rubbed atintervals. 4 claims. 


6,797. ‘improvements in alternating current induction motors.” W. G. Rhodes. 
Dated March 17th, 1899. Motors, alternating current, of the induction type. 
For the purpose of obtaining a larger starting torque, while keeping the stator 
currents relatively small a counter e!ectromotive force, derived either directly 
or indirectly from the main supply circuit is impressed upon the rotor wiading. 
In one arrangement, the counter electromotive is derived from the stator 
windings a number of sections of which are connected through a switch having 
a sliding contact with brushes constituting the terminals of the rotor winding. 
When a starting resistance is used in connection with the stator wiading, the 
required counter electromotive force may be obtained by connecting sections of 
this resistance with the brushes. The counter electromotive force may also be 
= from the main supply circuit through the medium of a transformer. 4 
claims. 


6,848. “improvements In brushes for dynamos.” C. Endreweit. Dated March 
17th, 1899. Flexible brushes are built up of alternate layers of thin metal, and 
of a non-metallic, but conducting elastic material, preferably carbon, obtained 
by carbonising organic materials. In making these brashes, sheets of metal- 
paper may be employed, the paper side being carbonised after treatment 
with a mixture of sugar, graphite, gum arabic, and water. The object is to 
prevent uneven wear and consequent sparking at the commutator. 1 claim. 


6,867. “Improved apparatus for use In connection with electrical advertising 
signs and display boards.” F.Brown. Dated March 17th, 1899. Electric switches, 
for lighting a series of lamps on a display board so as to form letters, figures, 
signs, signals, or the like for advertising purposes, consist of a drum having on 
its periphery a series of longitudinally slit tubes to receive contacts which the 
contacts touch in the desired order as the drum rotated. 8 claims. 


6,934. ‘improvements In wave motors or devices for — the power of sea 
waves, more particularly for the generation of electricity.” - Gelvie. Dated 
March 18th, 1899. Relates to mechanism for periodically releasing ratchet gear- 
ingin a wave motor, particularly used to generate electricity by the release of a 
weight orspring. A ratchet wheel and a drum carrying a weight are mounted 
on a shaft in a floating frame-work. A float pivoted on the shaft operates the 
wheel through a pawl backward rotation of,the wheel being prevented by a pawl 
on a spindle. The pawls are connected by an arm, a link, an elbow lever, 
a liok and a weighted arm on the spindle. A projection on the wheel releases 
& pawl so that an arm and a weighted arm turn, and the arm encounters a pin 
on an arm, the pawl is released, and the paw] is carried iuto position to be held 
by acatch. A second projection on the wheel encounters the arm to return it 
and the arm to the initial position, whilst a projection on the arm releases the 
pawl from the catch, so that the pawls are returned to action. Inamodification 
acam replaces the projections, and releases the pawl, and a pawl pivoted on 
the ratchet-wheel releases the catch. 3 claims. 


6,975. ‘‘An improvement connected with pp separating machines for ex- 
tracting iron and steel particles from borings and turnings of brass and copper and 
other non-magnetic metals, also from charcoal and earths.” F. B. Parkinson. 
Dated March 20th, 1899. Relates to apparatus for separating iron and steel 
particles from brass, copper, and other borings and turnings, and from charcoal 
and earths. A series of magnets is mounted upon a shaft so as to form a 
single, double, triple, or quadruple spiral arrangement. The magnets revolve 
within a trough of aluminium or other non-magnetic material. The materials 
to be treated are fed into the trough from a hopper by means of an archi- 
median screw. The magnets are secured by means of nuts and bolts to one or 
more armed holders which fit.loosely on the shaft and are secured in place, so 
as tu form spirals, by the first holder engaging a collar on the shaft and each 
succeeding holder engaging a collar on the shaft and each succeeding holder 
engaging the magnet in frontof it. The holders are clamped together bya 
screw on the other end of the axle. When spirals of small pitch are required, 
the arms of the holders are made of spiral form. 1 claim. 


6,032. “improvements in or relating to electricity registers or meters.” C. R. 
Louberg, C. E. Francois and H. Kunkelmann. Dated March 20th, 1899. Energy 
and quantity meters are provided with means for alteration of their rate at any 
time through special electric or pneumatic connections with a central clock. 
In a meter having a brake disc, an electro-magnet is provided to act on 't when 
current ig sent through the electro-magnet from wires between which the 


ao 
electro-magnet is connected; or the electro-magnet may be connected between 
the ordinary supply mains by a switch operated either electrically or pneu. 
matically through the special connections. A meter nee, He provided with a 
special brake dfsc for the purpose. An energy meter, such as en electricaily. 
controlled pendulum meter, may have an auxiliary coil near its pressure coil, to 
be supplied with current similarly to the electro-magnet. Iu another arrange. 
ment, the main current coil in a meter may be shunted by a resistance and a 
—s cap switch controlled by an electro-magnet connected with the wires, 
claims. 


6,038. ‘improvements in control switches and apparatus for- 
motors.” R. Hutchinson. 


. Dated Maton 20th, 1899. "Switches for ne 


trolling motors are fitted with locking mechanism to prevent intro. 
ducing excessive current. The switch spindle is fitted with a ratchet 
wheel with which a pawl engages and so locks it, The pawl is 
withdrawn by electro-magnetic devices when a safe current is flowing, 
Hand switches or mechanical means are provided for disengaging the pawl 
in emergencies. In one arrangement applicable for use with motors on @ 
car, the spindle of the switch ratchet wheel is fixed and is locked when the 
switch is on by the paw! pivoted to the core of the coil. A coil is in series with 
the motor and its core is normally drawn down by the spring closing the circuit 
of the coil. The pawl is then drawn from the ratchet wheel, and the switch can 
be turned to cut out the resistances. Should the current exceed the limit, then 
the core is raised and contact broken, and the pawl locks the switch against 
further movement. A switch may be fitted provided with seals for use in 
emergencies. 7 claims. 


6,062. “improvements in apparatus for working rallwa its and i 
electricity.” F'W. Webb and A’M, Thompson, Dated Marek 20th, 180). at 


to means for working points and signals electrically, especially siding points. 


The point rod is connected to iron hoods and ig ary working in coils fixed 
on a base in the box and containing core-pieces; the cores and poles are coned 
and recessed at their ends. The locking-bolt magnet may be of similar con. 
struction, and the nose of the locking-bolt may be wedge-shaped or otherwise, so 
that it can be forced out if the points are run through. The locking-bar as it 
moves over a pivoted switch arm and other switch contacts are carried by the 
magnet and core. The arrangement and circuits of the point-operating magnet 
and the lock are in conjunction with the. lever switch and peste: 4 ve which are 
described in Specification No. 12,128, a.p, 1897, and the method of operation is 
described. To protect the motor from a rush of current, any ordinary cut-out 
is employed, but is prevented from operating at the start. The first motion of 
the cabin lever temporarily energises a magnet which draws a hooked lever into 
engagement with the pin on the cut-out, and the lever is then liberated by the 


spring and dash-pot at any desired rate. 3 claims. 
6,054. “improvements in electric lamps.” S$. Borditschowsky-Apostoloff. 
Dated March 20th, 1899. An electric «| lamp is surrow fea bya 
coiled glass rod within a translucent protecting globe. The coil and globe may 
be syherical and made in halves. The half coils may be fused together, and the 
half globes united permanently with Canada balsam or a silicate or other 
cement, or by applying a strip of plastic glass on the edges. The globe may have 
a neck large enough to receive a cylindrical or other ema the neck being 
cemented in a metal sleeve, which fits on a flanged collar fixed on the cap of the 
lamp, and is secured by bending tongues on the collar through slots in the 
sleeve. The Provisional Specificati tion the use of @ screw collar, 
When the lamp is of a large diameter the halves of the globe may be separable, 
their edges being cemented in metal rings, one of which has keyhole slots to 
receive headed pins on the other; one half has a neck cemented in a sleeve, 
which fits on the cap of the lamp, and is secured by bending tongues on the cap 
through slots in the sleeve. 5 claims. 


6,064. “improvements In and connected with electric relays.” W. L. Wise. 
(A. 6. Crehore and G. 0. Squier.) Dated March 20th 1899. Relates to relays for 
telegraph and other purposes constructed on the principle of the Lippmann 
electro-meter. The upper part of the top electro-meter vessel is filled with a 
slightly-compressible fluid, in which is placed a variable electric contact con- 
nected ia one side of the local bridge circuits. According to the Provisional 
Specification, the motion of the mercury may be mechanically transmitted to 
the contact. 5 claims. 


6,149. “Improvements in the manufacture of filaments for Incandescent electric 
lamps, and in means appliable for use in such manufacture.” W.L. Volker. Dated 
March 21st 1899. Incand t lamp filaments of high resistance are made of 
pure titanium carbide, for use in exuausted bulbs; uranium and thorium car: 
bides may be added, the former being stated to give a golden colouring to the 
light. The filaments may be made by electrically heating unbaked carbon fila- 
ments in a vessel containing metal vapour, produced from an electric furnace. 
Preferably the metallic carbide is prepared as a dry imparable powder, and 
mixed with a binding-materia', consisting of one part of guncotton warmed with 
four of oil of cassia, to which triturated carbon and purified benzene, coal tar, or 
caoutchouc may be added. The mixture is rolled for some time, squirted from a 
cylinder through a perforated jewel by hydraulic or screw pressure, and wound 
on asmooth carbon former, coated with graphite. The dry filaments next receive 
a slight coating of carbon by electrical heating to redness in a pure attenuated 
hydro-carbon gas, while supported by clips in a stoppered glass vessel, They 
are then mounted on platinum wires, and heated ina partially-exhausted vessel 
to a very high temperature, to volatilise free carbon, ‘hey may be standardised 
by flashing in a good vacuum, containing vapour of a hydro-carbon and the 
metal used in the filament. The carbides for such filaments are prepared from 
pure nitrates of the metals and sugar. These are dissolved in water and 
heated to boiling point, when they react, evolving nitrous fumes, and giving @ 
soft porous residue. This is ground, mixed with sugar syrup, pressed into cakes 
or rods, dried, and baked. The cake is fused in a small arc furnace, lined with 
pure oxide of the metal of the carbide, using pure carbon electrodes; or the 
composite rods are fed mechanically as electrodes into such a furnace. Tubes 
convey gaseous hydro-carbon through the furnace. The crystalline product is 
ground under benzene or naphtha ina mill provided with grinding surfaces, 
made of the carbide. The mill is enclosed in a casing having a plug for the 
introduction of the liquid, which is removed with the carbide powder through a 
valve. The shaft is passed through a stuffing box and rotated by worm-gearing. 
Pure carbon electrodes for the furnace are made by heating pure cane sugar 
out of contact with the atmosphere, passing chlorine over the heated product, 
and afterwards subjecting it to a very high temperature for.some time. The 
carbon is ground, mixed with sugar solution, pressed through dies, dried, and 
baked at a very high temperature. 10 claims. 


6,159. ‘‘Improvements in or relating to facsimile telegraph apparatus.” A. J. 
Boult. (Or. W. P. Dunlany.) Dated March zIst, 1899. Facsimile or copying tele- 
graphs are arranged with the message, &c.,on a cylinder rotated by a motor, & 
receiving or transmitting stylus being mounted on a travelling carriage which is 
traversed by means of a screw and half-nut. A commutator switch is arranged 
at each station so that the ordinary Morse apparatus may be connected to line, 
or the facsimile apparatus may be connected as a receiver or transmitter. The 
commutator is arranged with two transmitting connections, one of which 
includes a relay so as co produce a reverse record at the receiving station. The 
cylinder is insulated from the shaft at each end; the edge of one sleeve being 
exposed; a frictional contact only exists between the cylinder and the shaft, 80 
as to enable the cylinder to be momentarily stopped for synchronising. The 
armature of the synchronising magnet, in case of error engages In & notch; & 
contact spring is arranged in parallel with the magnet. The travelling carriage 1s 
mounted on guides and runners, and onits under surface has brushes rubbing on 
the exposed conductors. The carriage is connected to the screw by a swinging 
arm and half-nut. The receiving style is hinged to the armature of the 
vibrator magnet. The outer end of the lever is pivoted to the bell-crank lever 
which acts as the armature of the receiver magnet. The message, &c., may be 
reproduced as the message, or as the background, the record being in the form 
of a carbon transfer, or in other suitable way. 12 claims. 


6,321. “Improvements in or connected with suriace contact studs for electrie 
traction.” W. Kingsland. Dated March 23rd, 1899. Relates to conductors * 
electric railways and tramways on a road contact system. The surface contac! 
studs are made with a wedge-shaped part of conducting material fitting in 
box of insulatiog material or of conducting material partly covered and filled wi 
insulation. The top part may be flanged, to cover or partly cover the box, am 
has holes for inserting tools to remove it. A flexible length of conductor con: 
nects the stui to tre feeder before the parts are fitted together. 2 claims. 
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